a NO 


HC6 Holders, 


Price Bis 50 inc. S.T., Postage 10c 
“AG ADAPTOR—BATTERY SAVER 


Type PS84—240v. to 4.5, 6, 7.5, Sv. 300 mA 
Type PS62—240v. 


Our Disposal 


AMATEUR CRYSTALS 
VHF BAND — 144 MHz. FM 
HOB Holders, 


Y Inch spacing 
Transmit 4,051.55 
Receive 10,275'35 
Transenit 4055.5 
Receive 10,285.71 
Transmit 4059.61 
Receive 10,296.14 
Transmit 4,048.88 
Receive 10.411 55, 
Transmit 4,068.66 
Receive 10,278.57 
Transmit 4058.33 
Receive 10/257.14 


Type 300N, 


to 6 oF Ov., 
Postage 30c 


SOLDERING IRONS 
ADCOLA M70 1/8 inch tip, 240 volt 
ADCOLA MG4 3/16 Inch tip, 240 volt 
SCOPE’ 4 volts AC/DC, 


SCOPE De Luxe 
Postage 200. 


SOLDERING IRON TRANSFORMER 


280 volts/3.3 volts, 


00, V/A 
____ "Postage abc. 


inches 


negligible. 


Price $5.50 each 
MARKER CRYSTALS 


‘COMMERCIAL FREQ. CRYSTALS 
2.697 ie mare 

Sg he 
Bim the 
fess ie 


___ Price $5.50 each 
LOW PASS FILTERS 


Low Pass Filter will fix TV 
frequency. 30 MAE, attenuation "at. 60. MH. ‘better 
Insertion oss, 


4,535 KH 
6200 kHz. 
6.735, kHz 


Price $12.90, Postage 10c 
AUTO CAR AERIALS 


side mounting, 


Price $4.50, Postage 20c 
ete me CASES 


1. Plastic case, 


100 “mA, 


100" watts 


RESIN SOLDER 


We sell and recommend Leader Test Equipment, 


Impedance 


‘metal 
Suitable for 


Phones: 67-7329, 67-4286 


BURGLAR ALARM SIREN 


6 Volt. Suit Burglar Alarms, Boats, Fire Brigades 
etc. Complete with mounting bracket. Available 


in 12 volt 
Price $10.50 each 


TRIO COMM. RECEIVER 

Trio, Model 9RS9DE, four bands covering 540 kHz. 
to 30 MHz., two mechanical filters for maximum 
selectivity. “product detector for SSB reception. 
large tuning and  bandspread for accurate 
tuning, automatic noise limiter, calibrated electrical 
bandsjiread. S meter and BFO, 2 microvolts. sensi 
tivity for 10 dB. S-N ratio. 


Price $185.00 
TRADE-IN ACCEPTED 


1 WATT | TRANSCEIVER 


13 transistors, 3.channel, and call system. Speci 
fications: 13" transistors. “1 diode. "1 thermistor 
Ronge up to 10 miles (depending on terrain, etc:) 
Frequency (27.280 MHz. (P-M.G.. approved with 
Heence).” Freq. stability: plus or minus 0.005%. 
Transmitter: Crystal controlled, 1 watt. Receiver 
Superheterodyne, crystal controlled. Antenna: 13 
Section telescopic. Power source: eight UMS. 1.5, 
volt pen batteries. Size: BM x 3¥4 x 134 inches. 
Weight: 25" ozs. Other features: Leather carrying 
case, battery level meter, squelch control, earphons 
Jack, AC adaptor jack. etc. 
Price $79.50 a Pair 
Single units available, $40 each. Be carly. 


CLEARANCE SALE OF 
ELECTRONIC EQUIPMENT 
AND COMPONENTS 


Receivers, transceivers, ex-Army, and cit 
zens band. transmitters, test equipment, 
oscilloscopes, "signal generators, mult 
meters, chassis racks, "panels. ‘computer 
parts "and. boards, power’ transformers up 
to 6.6 kv... valves, transistors, _ potentio: 
meters, etc’, speakers. amplifiers, ‘cables— 
hook-up and ‘co-axial 50 and. 70. ohms, multi 
core up. to 50 core—panel meters, AVO 
meters, valve testers and all types of 
lectronic components. 

7,000 sq. ft. of electronic gear, plenty of 
arking-—come and inspect. ‘Open 10-5 p.m. 
Week days, 930-12 Saturday morning. 
Wanted to buy: Receivers, transceivers, 
jectronic. equipment and components. Top 
prices paid, 


PRINTED CIRCUIT TAB POTS 

Values available: $00 ohm. 1K, 2K, SK. 10K, 

25K BOK OOK: 250K, 500K ohms: 1 and 3 
megohms. " Type 


Price 32 Cents poe 


HAM RADIO 
(DISPOSAL BRANCH) 
104 Highett St., Richmond, Vic., 3121 
Phone 52-8136 


MULTIMETERS 
MODEL 200-H Price $12.50 
20,000 ohms per volt d.c.. 19.490 ohms per volt a.c, 
Specifications: 
D.C. volts: 0-5, 25, 
50, 250, 500, 2509: 
AG. volts: 0-10, 50. 
100, 500, 1000. 
D.C.” current: 0-50 
uA: 25, 250. mA. 
Resistance: ” 0-60,000 
‘ohms; 0-6 meg. 
Capacity: 0.01 -0.3 
uF. (at A.C. Sv.) 
0.0001-0.01 UF. (at 
AC, 250v.) 
Decibel: Minus 20 
db... plus 
Output rar 
‘50, 100, $00, 1009: 
Battery used: UM3 
‘-piece 
jong: 3k x 
x 1% ach 
With: internal "bat 
tery, leads, prods, 


MODEL AS-100D/P 
High 100,000 ohm/volt 
scale, protected ‘movement 
AG volts: 6, 30, 120, 300, 600, 1200 (10K opv.) 
DC Volts: 3, “12, 60, 120, 300, 600, 1200. (100,000 
o.p.v.). DC current: 12 UA... 6 mA, 60 mA.,,300 
tn. 12 amps. Resistance (ohms): 3k, 200K,”"20M, 
200K, “AB. scale: minus 20 to plus. 63 dB. " Audio 
put ‘(volts AC}: 6, 30, 120,300, $00 1200, 
fory: Internal. Approx. ize: 7¥) x SY x 2 
Inches. 


MODEL OL-64D Price $19.75 
20,000 ohms per volt, DC volts: 0028, 1, 10, 80, 
250, 500, 1000 (at 20K o.p.v.}, 5000 (at 10K o.p.v.). 
AC’ volts: 10, 50, 250, 11000" (at 8K o,p.v.).. OG 
current: $0 UA. 1'mA.” 50 mA., 500 mA., 10 amps, 
Resistance (ohms): 4, 400K," 4M, 40." mogohms: 
dB scale: minus 20 to’ plus 36 dB, | Capacitance: 
250 ‘pF. to''O.02 uF, Inductance: 0.5000" Honrlos, 
Size: Si x 414 x 14 inches, 


MODEL C1000 Price $6.95 
This is the ideal low-cost pocket meter. AC. voits: 
10,50, 250, 1000 (1000 o.p.v.). DC volts: "10, 50, 
250, 1000 (1000 o.p.v.). DC current: 1 mA... 100 
mA, Resistance (ohms): 150K. dB. scale: sin 
10 to plus 228. Dimensions: 4¥4 X34 x 14 
inches, 


MODEL CT-500/P Price $16.75 
Popular. medium-size, mirror. scale, over-londed 
protected, AC wos: 10. 0. 250, 0, 1000 (0K 
gpv).” OC volts, "2," 10’ 50,280,’ soo, soo0, 
DC current: 50 uA. 'S mA., $0 mA., 500 mA 
Resistance (ohms): "12K. 120K, 1.2M," 12M. “dB. 
Seale: minus 20 10 plus 62 G8: Approx, size: Bis 
X°3% x 1% Inches, 


MODEL A-10/P Price $55.00 
Giant 6V2 inch meter. In-bullt signal injector, 
overload protected. 
AC volts: 2.5, 10, $0, 250, 500, 1000 (10K o,p.v.1 
DC volts: 65, 2'5, 10, 50, 250, $00, 1000 (30K 
9.4), $000, (10K opi). | DC currant: $0 UA, 
1'mA., 50 mA., 250 mA. 1 amp., 10. amps. 
current: “amp... 10 “amps. ‘Resistance "(ohn 
10K. 100K, 1M," 100M.""'dB. scale: minus 20 
62 dB. Signal injector: Blocking oscillat 
transistor. Approx. siz 
8% x 74 x 3% inches. 


Price $34.50 
sitivity on DC, Mirror 


and on Saturdays to midday. 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


All Mail to be addressed to above address 
Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is open Mondays to Fridays, 10.30 am. to 5.0 p.m. 


Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 


Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc 
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SCHIZOPHRENIC 


Lovely word, isn’t it? 
tionaries it means “a person of split personality”. 
could such a person fit into amateur radio? 


We all agree that amateur radio is the greatest hobby 
in the world. It supplies a training ground for the future 
electronic wizards, it encourages peace and understanding 
between the peoples of the world, it can be enjoyed by young 
and old, BUT, let’s face it, it also breeds some mighty 
peculiar types in its ranks. There is the HF man who thinks 
the spectrum stops at 30 megs., the VHF man who thinks CW 
is a barbaric form of communication, the AM man who can’t 
bear duck talk, the list is endless. 


One of the most peculiar is the man who does some 
job for the Institute. It may be relaying the Sunday broad- 
cast every week for years on end, or organising a programme 
of lectures, or working on the Divisional Council, or one of 
the jobs, large or small, which must be done to keep the 
Institute a viable, active body, 


Of this most peculiar group the one to whom the title 
“schizophrenic” can readly be applied is the Divisional 
Councillor. Within his home division he is regarded as rep- 
resenting that ferocious body, the Federal Executive. At 
Federal Conventions he is regarded as being the private 
devil sent to raise Hell by a Diabolic Division. If he didn't 
have a split personality when he started, it's London to a 
brick that he will have one after a couple of years. 


With the formation of the Federal company the Federal 
Councillor’s job became somewhat more exacting than before. 
Previously he could cast his vote with the knowledge that 
there was always the chance to retract on his return to his 
Division if he found that his vote did not reflect the Divi- 
sional attitude. Now that loophole has been closed, and his 
vote at the Convention is binding on the Division. In this 
day of rapid progress no one can afford to wait two or three 
months to make up their minds, and for this reason the 
Constitution of the Company made the requirement that the 
voting at a Convention be binding. 


Where does this leave the Federal Councillor ? Now, more 
than ever, he must be a man whom the Divisional members 
feel they can trust, and he must know the feeling within 
his Division on a number of widely different matters. 
The first qualification is one which is not easy to express. 
It is not necessarily being a “good egg” who will bend 
over backwards to carry out every whim of the members, 
for, by his position, the Federal Councillor often has access 
to classified information which has a direct bearing on the 


According to one of my dic- 
Where 


topic, and which he must apply without revealing. I think 
that to earn the member's trust, the Councillor must at all 
times give a straight answer, be it yes or no, and stick to 
it. This may not always win a popularity poll, but at least 
the members will know where they stand. 


‘The second qualification is easy meat, All the Councillor 
has to do is monitor every contact on every band every 
day, and listen to every member all day every day. 
Obviously impossible, so what can he do? Not as much 
as YOU, the average member, can do. Your Federal Coun- 
cillor will welcome your thoughts on Institute matters. Don't 
wait until the next General Meeting to pass them on, The 
P.M.G. has a wonderful system called the telephone, and it 
also runs a mail delivery service. Of course, if you hear the 
Councillor on the air, you can contact him there and pass on 
your thoughts, but please remember that he too would like to 
be a radio amateur sometimes, so let him enjoy the hobby 
once in a while. Most Federal Councillors are available at 
work by phone, but not all bosses are radio amateurs, so 
use some discretion during working hours. Judging by 
Federal Conventions, most Federal Councillors are night owls 
so there should be ample time after tea to ring him and let 
him know how you or a group of members feel on a par- 
ticular topic. If you are so inclined, scribble your comments 
or thoughts on a sheet of paper and post or give them to 
your Councillor, 

After 10 Federal Conventions I feel that one of the lone- 
liest places in the world is sitting at the Convention table 
facing the rest of the delegates. It can be and is made less 
lonely by the knowledge that your Division has faith in 
your ability to protect their interests and that the members 
have given you the ammunition to fight on their behalf. 


So far we have looked at the Federal Councillor from 
the Divisional side. From the Executive side the Councillor 
is the Division. All requests and directives are passed 
through the Councillor, and in exactly the same fashion the 
Executive must trust the Councillor to represent them fairly 
to the members. To this end, the Executive must accept 
the responsibility of passing on information to the Coun- 
cillor so that he can assess the matter and discuss it with his 
Divisional Council and the members. As with the members, 
Executive sometimes leaves the Councillor in the dark as to 
feelings and thoughts on topics. The result is the same — 
the Councillor is left holding the baby. 


Of all Institute jobs that of Federal Councillor is prob- 
ably the most rewarding and most depressing. From one 
side or the other the Federal Councillor is bound to be 
wrong sooner or later, but if he is wrong for one, he is 
right for the other. Schizophrenic, yes; happy, YES, 


GEOFF TAYLOR, 
‘VKS, Federal Councillor, 


COST OF “AMATEUR RADIO” 
7 


copy ?, No. ‘the ‘cover price for direct 
subscriptions and “one ot . b- 
scription in. 1973 contributes $2.64 towards A.R. 
Cat 1 ‘any other 


‘wrappers and ni 
Teaving only a jittle over 1¢ cents per copy for 
‘this a bargain? 


printing ‘and other costs. Is entered up for this event. 


OSCAR ¢ VHF BEACON 

Late ‘news prior to, going to press is. that 
the 495.1 Miz bencon {is inoperative after nearly re 
three months of excellent performance. 
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CANBERRA EASTER CONVENTION, 1978 
to 23rd in Can- 


The world Co-oraina 
The dates are April 20th 
that the "ith femboree-on-the-alt. as eaed perry. nd’ a "capital. programme ‘has ech 


dio Society, P.O. 
The’ only 
jon early” reset 


SGuREiSLAND Stare  Conv=oOO™ jas 
date of the VK4 State Convention is 

sarin October, 1973, instead of the Queen's 

Birthday week June. “The 

ipswich’ Ameteur ‘Wrestling Club Hell — tlebts 


fact that this issue Ptional. 
(Continued on Page 5.) 
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TUNING THE QUAD-— 


THE EASY WAY 


‘on from his earlier 
article on ‘construc- 
tion of qued ‘arrays, VK28G gives 
detailed instructions on the 
tuning procedure necessary to 
achieve their high performance 
capabilities. 


Having built quads and tuned them 
and been on the bands for numerous 
years using them, I am surprised when 
I hear people say that quads are hard 
to tune or that three bands cannot be 
fed with one co-ax. Both these state 
ments are incorrect when the correct 
procedure of tuning is used. Of course, 
if one’s approach is haphazard then 
anything is hard to do! Another idea 
that seems to have taken root is that 
the quad has a large vertical compon- 
ent. ‘This statement has as much truth 
as ‘the above about hard tuning, etc. 
But I will admit that if the quad is 
tuned incorrectly then all the previous 
statements are true. 

‘What 1 am trying to say, is that only 
it the quad is tun ctly is it easy 
{6 tune! espable of one-line mult-band 
feed, practically free of vertical com- 
ponent, and free of reaction between 
the elements on different bands. 

So what we need to know to get a 


quad working is how to tune it correct 
That basically, is the purpose of 
article, 


To tune the quad we must firstly 
understand its operation. There are 
several good books available on quads 
and these are recommended for reading 
and study. After reading. the 
you should ‘have some idea of what 

ey are all about. It is not my inten- 
tion to go into great detail on the 
operation of a quad but rather to con- 
centrate more on their gz. I will, 
though, make some broad comments 
on various aspects of the quad, and 
with your reading you will, I hope, be 
able to understand. 

To understand the operation of a 
Quad or, for that matter, any aerial, 
we must understand the ‘operation of 
a dipole for the dipole is the basis of 
all aerials, Here again I am not going 
to go to great detail on dipoles, but let 
us look at the current and’ voltage 
distribution. From Fig. 1 we can see 
that the centre of the dipole is at zero 
voltage, also the ends are at zero cur- 
rent, assuming, of course, that the aerial 
is resonant, 


Now this voltage and current dis- 
tribution will remain constant whether 
we have the dipole horizontal, vertical 
or anywhere in between, provided that 


+19 Pendle Way, Pendle Hill, N.S.W., 2145. 
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there is no outside influence in the 
field; also the distribution will remain 
relatively constant (with some slight 
disto: the elements 


resonant dipole in the field of the 
original dipole ait, quarter wave 


the more current will be induced, and 
the phase angle will change. If we bend 
the ends of the elements towards each 
other we can arrive at a point where 
the ends of the elements are in phase 
with each other and there is no voltage 
or current difference. At this point the 
ends of the elements will be touching 
and distribution of current and voltage 
will be equal around the loop formed. 
What we now have is an extended 
folded dipole in the form of a square. 
This forms the driven ‘element ‘of a 
qua 

So we now have an active quad ele- 
ment which on its own will 
impedance of approximately 72 

will give a 


of the ‘current and 
the corners of the loop (Fig. 
gain of the loop will be about oa 4B. 
as against 1 dB. with stacked di 

but of course we would have to feed 
the two dipoles in the correct 
and correctly tuned; whereas with the 
loop we feed it at one point only and 
the rest takes care of itself. 


FIG. 2—CURRENT DISTRIBUTION 
©N QUAD LooP 


We now have a loop and we can 
turn this into a cubical quad by adding 
a reflector and/or director/s. By doing 
this, we can increase the gain of the 
aerial. For the first parasitic element 
it is better to add a reflector than a 
director. By adding a reflector we can 
get 5.8 dB. gain, whereas by adding 
a director we can only get 3.4 dB. Also 


the back-to-front ratio with the re- 
fiector is 25 dB. whereas with the 
director it is only about 10 dB. But 
the elements must be tuned, which is, 
of course, why this has been written. 
How does one tune a quad to get the 
best results? 


I am assuming here that you have 
used a standard set of measurements, 
that you have followed all the con- 
structional methods of the previous 
article, and that you have the quad 
ready to tune. So we won't worry about 
the construction, only the tuning. 


The first element to ee is the re- 
fiector. The reason for this is that if 
we tune the driven element first, any 
changes we make to the reflector and 
directors will be reflected in changes 

tuning of the driven element, ‘There- 
fore, "we ‘would have to. re-tune_ the 
driven element again, the original tun- 

fe being a waste of ime, ‘there faa 
schoo! of thought that says if you make 
the reflector 5% longer than the driven 
element it is correctly tuned. This is 
roughly true, but in practice it may 
be necessary to make the reflector 44% 
longer or even ‘81% longer, and we 
cannot say. exactly how the re- 
flector need ‘be until we start tuning. 
As you can see it will be hard to change 
the size of the reflector after we have 
Win the air, so while it's posible to 

a full ldop, there is no guarantee 

that ‘it: will be’ accurately tuned ‘when 
you get it in the air. Therefore, I use 
Stubs in the reflector and directors, 
permitting them to be accurately tuned. 


With feedpoint F at bottom, 
the vertical conductor currents 
(in AB and CD) oppose, — 
while the horizontal currents 
(in AD and CD) are in phase 
and radiate at right angles to 
element plane. 


LOW SIGNAL SOURCE 

So we set about tuning the reflector 
with a few very simple tools. If you 
take a lead from the S meter of your 
receiver so that you can take the meter 
to the quad, you can tune the reflector 
on your own. The tools needed will 
be the extended S meter, a long shank 
screwdriver and a soldeting iron, and 
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that is all. Of course you also need an 
external signal, which must not be 
too strong as this could be misleading, 
and it should be stable. It was found 
that a 12AT7 crystal oscillator with 
the second half as a doubler, tripler 
cr quadrupler, 120 volts on the plate, 
and situated about 300 feet away from 
the reflector provided adequate signal 
for the job. Too much signal may give 
a false indication, for example two dips 
with a rise above normal between them. 
Thus keep the signal as low as possible, 
detuning the oscillator if necessary, 
remembering to keep it at least 30 dB. 
above the residual noise of the receiver. 
‘A signal of S7 would be adequate for 
the purpose, 


TUNING THE REFLECTOR 

Now to tune the reflector. Turn the 
back of the quad (reflector) on to the 
incoming signal, grasp the bottom of 
the stub in your hand and with the 
long shank screwdriver short out the 
stub at the top (away from your other 
hand). Now, watching your S meter, 
slide the screwdriver down the stub 
maintaining the short until the S meter 
dips (Fig. 3). Carefully checking this 
point for minimum signal, put a wire 
short across this point, check it again 
to make sure you have the exact point, 
and solder it, 

Do the same for the other bands. It 
does not matter in which order you 
approach this tuning, whether you start 
at 28 MHz. or 14 MHz,, the results will 
be the same, So that’ is the reflector 
tuned; it's as easy as that. 


REFLECTOR/DIREC TOR WIRE 


SHORT AT THIS POINT FOR 
REFLECTOR. 


OPEN AT THIS POINT FOR 
DIRECTOR, 


REMOVE EXCESS STUB IN 
ALL INSTANCES, => 


FIG 3 
NOW THE DIRECTOR 

If you are thinking of putting a 
director or directors on your quad, 
making it a 3, 4 or 5 element quad, 
it is no more difficult to tune the direc- 
tors than it was to tune the reffector. 
Starting with the director nearest the 
driven element and turning the quad 
towards the incoming signal, we treat 
it in exactly the same way as we did 
the refiector, in other words we short 
out the stub for minimum signal, add 
on an inch away from the element and 
cut off the rest of the stub. 

Now, with the stub open-circuited 
you will find a dramatic change in your 
S meter reading! If you have removed 
your screwdriver you will find the 
Hignal has increased. It you clip ttle 
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WIRE CONNECTING 
ELEMENTS TOGETHER, 


COAX CONNECTOR 


THIS WIRE CONNECTED TO 
MOVING PLATES OF CONDENSERS 
‘AND CENTRE OF COAX. 


Fi 


To BOOM 
3X1 PINE, 


10MX. ELEMENT 


15MX._ELEMENT 


3” GAMMA BARS CONNECTED 
TO FIXED PLATES OF 
CONDENSERS, 


20 MX, ELEMENT 


3 BAND TRIGAMMA MATCH 


bits at a time, about 4", you will find 
the signal gently increasing. When you 
clip the bits off keep them level and 
move away from the stubs and director 
to confirm your measurement. If you 
keep sniping untill the last snip causes 
the signal to fall slightly, you have gone 
too far; to correct this, take your solder- 
ing iron and put a blob of solder on 
the end of the stub. This not on! 
holds the strands together but wi 
bring the director back on tune. 
Repeat this for each band and for 
each director, working out from the 
driven element. You will, of course, 


INSULATOR 


© OOOO 


*S* METER READINGS 


HOLO STUB HERE 


have to reduce the incoming signal from 
time to time as it is best to keep it at 
about S7 while tuning so that the a.v.c. 
in your receiver does not tend to flatten 
out and give you incorrect readings. 


FEEDING THE QUAD 

Now to tune the driven element; you 
thought I had forgotten it, didn’t ‘you? 
But before we get around to tuning 
the driven element let us consider the 
various methods of feeding. As you 
know, the simplest method is to feed 
it with co-ax. of the right impedance. 
This is effective for a single band quad 
with spacing such as to present the 
correct impedance, but if we intend to 
have more than one band, or if we 
change the spacing, we will find that 
the impedance has changed and there~ 


fore our co-ax. is mismatched. We 
could use a separate co-ax. for each 
band, but really don't you think this 
is a waste of good co-ax.? 

A quad with a certain spacing ex- 
hibits a certain impedance, Adding 
further elements, changing spacing, o 
adding more wire (for other bands) 
changes the impedance, and so we have 
to change the co-ax. accordingly. 
Furthermore, if we use a quad of fla 
instead of spider configuration, we will 


have a different impedance ‘on each 
band and therefore need a different 
Whilst 


type of co-ms. for each band. 
the spider configuration offers constant 
impedance on all bands, I am not too 
happy about the two top canes carrying 
all the weight! One could tie them 
back to each other, but this stiffens 
the whole structure’ and removes one 
of the best features of the quad— 
flexibility. 

But to return to the feeding and 
tuning. With the flat configuration, we 
will have different impedances on each 
band. To overcome this, we can use 
one of the simplest and most effective 
methods of feeding, and that is the 
tri-gamma match. "It has been said 
that this method of feed is hard to 
tune. This is not strictly true, for if 
the tuning is approached correctly it 
is fairly simple. 

If we look at Fig. 4 we see the 
normal method of feeding the tri- 
gamma match, also the measurements 
of the gamma bars and the size of the 
condensers. 

There are several ways of tuning 
the gamma match. One is to use a 
noise bridge, but you need a general 
coverage receiver at the start, to find 
out where you really are! I will admit 
that when ‘one understands the opera- 
tion of the noise bridge it is possible 
to get the quad on frequency and also 
read off the impedance. This does have 
some advantages and if you know any- 
one who has a noise bridge, see if you 
can get a loan of it; even ask him 
along to assist you with the tuning! 
Another method “is to apply power to 
the aerial through an s.w.r. bridge. 
Incidentally, it is advisable to keep the 
power as low as possible, firstly to 
protect your final tubes, and secondly 
to reduce the QRM on the bands. 
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The use of the noise bridge does not 
require an s.wr. bridge, whereas the 
use of power does require one. It will 
be up to you as to which method you 
use, but in both instances the tuning 
method is the same. 


TUNING THE DRIVEN ELEMENT 


Firstly, we check that all condensers 
are fully in mesh before we start our 
tuning; if they are not we could be 
led astray, The gamma bars should be 
slightly longer than necessary. Starting 
with 28 MHz. we tune the condenser for 
a dip in the s.w.r., which may not be 
great at this point, Do not take the 
condenser more than half out of mesh; 
if indications are that it needs to go 
further, adjust the gamma bar for a 
lower s.w.r. Do not, at this time, try 
for a very low s.w.. on 28 MHz., but 
tune to 21 MHz, and repeat the’ pro- 
cess, and then tune to 14 MHz. Now, 
if you tune back to 28 MHz. you will 
find that the s.w.r, has changed. Tune 
the condenser and gamma bar for the 
lowest s.w.r, re-tune to 21 MHz. and 
do the same thing, and so to 14 MHz, 
And do it all again! Once more return- 
ing to 28 MHz., we are ready to tune 
for absolute s.w.r, and so to 21 MHz, 
and 14 MHz. As a final check on each 
band, you may need just a touch on 
the condenser to bring the beam “spot- 
on”; and that is the tuning finished. 


One point to realise is that the gamma 
bars should be almost the same len; 
8s the stub in the reflector, providing 
the sides of the element are the same 
size, and the condensers should be 
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about half in mesh. If the condensers 
are right out of mesh it indicates that 
the whole thing is tuned to a lower 
frequency, and one will need to re- 
tune, so that the condensers do finish 
in the half mesh condition. This can 
be done by adjusting the condensers 
on the three bands. It should not be 
necessary to touch the gamma bars, 
but if it is, they should need only very 
slight adjustment. While the s.w., will 
indicate low at ail times, the quad will 
operate just that little bit better if 
this final check is carried out. 


I realise that all this tuning is a 
little hard to do at the top of the 
tower, but it can be done at a lower 
level, say with the quad tied to the 
mast’ at a point where you can work 
on it from the ground. The tuning 
at this height will be slightly inaccur- 
ate, but it will not be far out, and 
when you get the beam to the top of 
the tower you will only have to mak 
small adjustments to tune it “spot-on” 


There is one other point to remem- 
ber; when we tune the quad near the 
ground and then shift it up the tower 
the point of minimum s.w.r. will shift 
in frequency. If we want to have our 
quad tuned to say 14.2 MHz. when it 
is on top of the tower, we will have 
to tune it to 14.1 MHz. approximately 
when it is near the ground. A good 
rule of thumb for this is to allow 75 
kHz, for the first 30 feet rise and 25 
kHz. for every 20 feet above this, This 
is a useful basis to work to and makes 
the final tuning at the top so much 
simpler. 
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With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 


Amateur Radio, February, 1973 


Phone 546-5076 i 


Finally, have you ever stopped to 
think what the quad looks like elec- 
trically? Actually, if we carefully look 
at the quad we will find that in reality 
we have stacked dipoles. In the case 
of the two element quad, electrically 
it looks like two stacked two element 
Yagis. The gain of the quad will be 
slightly less (owing to the corner dis- 
tortion) than the stacked Yagis. Ac- 
cordingly, a three element quad looks 
like stacked three element Yagis, and 
so on. So if you have ever wondered 
why a two element quad works so much 
better than the two element Yagi this 
is the reason. I think you will agree 
that quads are oor to tune; just think 
how long it has taken you to read this, 
allow for time to set up things and 
move around the aerial and that is 
how long it should take you to tune 
your own quad! e 


QSP ‘continued trom Page 2.) 
MISSING A.R's. 


“returned to sender” is re- 


of the time when everybody else receives 
theirs something “has gone ‘wrong. | Write, in 
to the Executive Office there and then so that 
something can be done about it; please do not 
leave it for months and months. 

VKS AMATEUR ADVISORY COMMITTEE 

‘The Victorian ‘Division nominations to the 
Advisory Committee for 1973 are VK's SNT, 
3ANG, 3ES, 3Z0 and 3S. 

TWO-METRE BAND—OM? 

The MARTS Newsletter of November glee- 
fully. reports that Malaysia (West) amateurs 
have had the 2-metre band restored, to them, 
144-148 MHz for amateur service and amateur 
Satellite service. 146-148 MHz for amateur ser- 
vice only, but this band has many frequencies 
occupied by other services. The newsletter sug- 
Kests the use of 144.48 or 144,60 MHz for local 
Use and goes on to report many FM stations 
operative in the K.L. area, 

INTER-STATE TRANSFERS 

If you move from one State to another (ex- 
cept ‘for_very short, period visits) the Divi 
sional Office of the State from which you de 
art should be advised so that your transfe 
can be, processed ‘through the central member- 
ship EDI ‘you were financial you 

to the end of the caien- 
dar year so long as you would have con- 


You departed. 1f you were not financiat at, the 
time of your move you will be required to 


re-join the W.LA. in your new State if you 
wish to continue membership. Because of inter- 
State advices when you noilfy your transfer 
and Divisional access to membership EDP re- 
cords if re 


wired, you are not likely to be con- 
i in your new State if you 
cial in the State you left. 
IMMIGRATION SPONSORSHIP 

The Institute has been asked, nay been begged, 
to sponsor the immigration of a Chilean amateur 
with his wife and family. Sponsorship requires 
that accommodation be guaranteed for one year. 
We would like to help. Is there anybody able 
to assist ? If so, please write to the Executive 
office for further details. 
BERU, 1972 

In the first 100 listed were VK2BPN, VKMR, 
VK2GW, VK3ZC, VK3KS, VK6WO, VKZNS, 
VKSRJ and VK26W. All ‘VK call areas were 
represented. 
Contest Calender 
February, John Moyle Memorial National Field 

Day. 2nd weekend. World SSTV Contest. 

RRL DX Contest—'phone, ist weekend, CW 

2nd weekend. 
March, ARRL DX Contest—'phone ist weekend 

BARTG, RTTY Contest, 

CQWW Px SSB Contest. 

Keep practising with the key . . . the 
“RD” is not far away. 
SSTY AND OSCAR 6 

WASUHV, writing to Amsat about s.s.tv. 
through the satellite, considers the best pic- 
tures are received when overhead passes are 
used. However, acceptable pictures are obtained 
when maximum elevation is 40 deg. This seems 
to be the minimum orbit required for full 6 
second frames. e 
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PART TWO 
ROGER LENNED HARRISON,* 


THE HISTORICAL DEVELOPMENT 


OF U.H.F. CIRCUIT TECHNIQUES 


1930-1940; MAGNETRONS, 
KLYSTRONS AND WAVEGUIDES 

In 1920, George Southworth, then at 
Yale University, stumbled on the effects 
of guided waves (see early part of 
Ref. 5). Soon after leaving Yale, he 
joined ‘the Bell Telephone Company 
Research Department. During the en- 
suing eight years he worked at various 
projects mainly concerned with trans- 
oceanic telephony. Towards the end of 
this time he re-kindled his interest in 
the very new idea of guided waves. 

Wave Guides. Late in the summer of 
1931 he started a series of clandestine 
experiments with which he explored 
the basic principles of guided waves. 
He used both metal and dielectric cir- 
cular columns in his experiments and 
explored the fields inside them at 
various frequencies. To reduce their 
physical size he filled them with a 
dielectric—water. Fig. 5 illustrates the 
apparatus he used. The actual experi- 
ments were not performed until March 
1932, 
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Late in the 1920s several European 
research organisations attached to elec- 
trical engineering firms had been doing 
research into tube manufacturing with 
a view to producing tubes which would 
oscillate at extremely high frequencies. 
Several experimental types were pro- 
duced which were capable of producing 
Barkhausen oscillations up to 2000 MHz. 

Southworth obtained and put to use 
several of these tubes for his waveguide 
experiments. By the end of 1932, 
Southworth had identified and thor- 
oughly explored the dominant trans- 
verse electric (TEx) and circular mag- 
netic (TM°x) waves. With continuing 
experiments, this time with the knowl- 
edge and admission of the Bell Tele- 
phone Company, he developed the 
electromagnetic ‘horn (a waveguide 
antenna) and later the waveguide 
transmission line in 1933 


* P.O, Box 702, Darlinghurst, N.S.W., 2010. 


Page 6 


In developing the first waveguide 
transmission lines, George Southworth, 
plus assistants, developed a waveguide 
oscillator and waveguide receiver shown 
in Figs. 6 and 7. The detector in the 
receiver was a silicon crystal mounted 
in a polystyrene rod, very similar in 
construction to the “catswhisker” de- 
tectors used 20 years previously. 

Southworth also investigated the 
characteristics of specific discontinuities 
introduced into waveguides and de- 
veloped the waveguide filter. Assist- 
ance in developing these devices came 
from Mr. H. E. Curtis and Mr. N. C, 
Olmstead from’ Bell Telephone’ labor- 
atories. 

Measuring techniques had also to be 
developed along with the various cir- 
cuit elements and the travelling stand- 
ing-wave detector was developed as 
well as cavity wavemeters’ (see Figs. 
8 9, 10, 11). 

The Silicon Crystal. In 1936 Mr. R. 
S. Ohl, of the Bell Telephone laborator- 


fe Schematic 
BARKHAUSEN OSC 


(G1 Tube arrangement 
IN_ WAVEGUIDE. 


MOVEABLE DETECTOR, OUTPUT 


FIG. 6 


VK2ZTB (ex VK3ZRY) 


ies, was given the task of improving 
silicon rectifiers as detectors. By intro- 
ducing specific impurities into very 
pure silicon he produced both NP and 
PN junctions; and when investigating 
their characteristics discovered that the 
devices he developed had thermal and 
light-sensitive properties as well as 
improved electrical characteristics. 
These devices were subsequently de- 
veloped into microwave detectors and 
ultimately into many things known as 
solid state devices. 


The Magnetron, Sometime after Bark- 
hausen type oscillators were being used 
and the effects of electron transit time 
and electronic oscillation were becom- 
ing understood and accepted, several 
people embarked on projects aimed at 
developing high power at extremely 
high frequencies. 

Notables in these first attempts were 
C. W. Rice (Britain) who produced a 
magnetron (Fig. 12) in 1936 capable 
of producing 3 watts at 5000 MHz.” 


IRs: 
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EARLY WAVEQUDE RECEIVER FIG. 7 


FIG 7 
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The filament and the anode formed 
part of a co-axial line resonator. 

E, G. Linder (Britain) constructed 
an anode which formed part of a two- 
wire (Fig. 13) transmission line reson- 
ator. The concept of transmission lines 
as resonators, having come originally 
from Hertz and Lecher’ was now well 
established and in fairly widespread 
use by Radio Amtaeurs. 


Aone LECHER UNE 
FELD gy RESONATOR: 
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—} 
MAGNETRON ANODE EMPLOYED BY. 
LINDER FIG 19 


The techniques used in these early 
devices were copied and further de- 
veloped in America. 

‘On 2ist February, 1940, the Physics 
Department of the University of Birm- 
ingham tested a magnetron in their 
laboratories which produced approxi- 
mately half a kilowatt of power at 3000 
MHz. The power input was kilowatts. 
This device was a tremendous advance 
over all the previous efforts and sub- 
sequent devices have only been refine 
ments on this device. A diagram of 


the anode is shown in Fig. 14.’ 
MACHINED. CRLNORICAL 


IRMINGHAM MAGNETRON FIG 14 


This, and subsequent devices, were 
developed with the aid of the General 
Electric Company who later produced 
magnetrons for service use during the 
war. 


‘The Klystron, In 1935, two German 
scientists, A. Arsenjewa-Heil and 0. 
Hiel published an article in which they 
suggested that the principle of velocity 
modulation of electrons could be used 
as a means of producing very high fre- 
quency oscillations. “Some further 
theoretical work on the subject was 
published in 1938 by two other German 
scientists, Bruche and Recknagel, but 
it was not until 1939 when two Ameri- 
can publications of independent de- 
velopments brought forth microwave 
oscillators using the velocity modula- 
tion principle. 

‘The publications of the Varian broth- 
ers and Hahn and Metcalf made sig- 
nificant strides in the development of 
microwave circuit techniques. The 
Varian brothers gave the name of 
“Klystron” to their device which em- 
ployed velocity modulation of an el 
tron beam and special types of cavity 
resonators for the two tuned circuits 
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associated with the device. A diagram- 
matic representation is given in Fig. 
15 (see Refs. 10, 11 and 12). 

This device was subsequently de- 
veloped into the reflex klystron which 
used only one cavity. 

Tt appears that the decade, 1930 to 
1940, brought forth most of’ the sig- 
nificant developments which established 
the basic principles of microwave 
techniques. 


cay 


1939 TO 1945: 
THE WAR YEARS 

Radar, With the onset of war, first 
in Europe, then in America, an accel- 
eration in’ scientific developments took 
lace. In 1935, in Britain, Sir Robert 

ratson-Watt and a small ‘team of co- 
workers laid the foundations of Radar. 
Subsequent developments, in Britain, 
America, France and Italy, improved 
the original techniques; but a stumbling 
block occurred which’ necessitated the 
use of much higher frequencies than 
200 MHz. then in use.” 

To overcome these difficulties the 
waveguide techniques of Southworth 
and his research team were exploited 
Hors, with the klystrons set eee 

er frequency magn 5 e 
klystron of the Varian brothers was 
developed into the Reflex Klystron and 
used as a low power local oscillator or 
signal source in radar superheterodyne 
receivers. 

U.HF. The frequencies above 200 or 
300 MHz. were now assuming some 
practical importance and techniques 
were developed and put into practice 
using the frequencies between 300 MHz. 
and 3000 MHz. Previously techniques 
for using these frequencies were purely 
experimental; now, lessons learned in 
the past were put'to use. 
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Efforts directed at extending the use- 
ful range of conventional valves by the 
logical suppression of their basic causes 
of inefficiency led to improvements like 
the disc-seal and grounded-grid triodes 
which function satisfactorily at fre- 
quencies up to 3000 MHz." 


Figs. 16, 17, 18 and 19 amply illus- 
trate the techniques developed for these 
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Antennas. Developments in the mic- 
rowave field were many, rapid and had 
far-reaching applications. The demands 
of radar called for widely varying 
techniques to solve the various prob- 
lems that arose. Waveguide techniques 
were extended into antennas and several 
people looked into the problem of de- 
veloping a waveguide into an antenna. 


In 1935 Dr's Barrow and Chu, of the 
M.LT. (America) developed and ex- 
plored the characteristics of sectorial 
and pyramidal horns. Also in that year 
A. P. King, of the Bell Telephone labor- 
atories, experimented with conical 
horns and pyramidal horns. This re- 
search was taken up again in 1940 and 
1941 by the people mentioned. The 
leaky guide antenna and the horn- 
parabola antenna were subsequently 
developed. 


One fairly unique antenna that came 
from an idea originally investigated in 
1920 by Otto Schriever and later by 
George Southworth was the polyrod 
antenna. This was developed from the 
idea of a dielectric waveguide and 
solved the problem of providing an 
tenna which “would give moderate 
directivity without occupying any con- 
siderable amount of broadside space”: 
An illustration is given in Fig. 20. 
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Also developed into practical, wide- 
spread use was the parabolic dish and 
its various truncated and sectorial sec- 
tions. The optical properties of this 
antenna were first investigated by Hertz 
around 500 MHz. in 1888.* 

Dr. J. D. Kraus (W8JK) did much 
investigation into a wide variety of 
antennas just prior to, and during the 
war. Most of these were for use in the 
region 50-3000 MHz. 
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Cirouit Elements. In 1941 the Radia- 
tion Laboratory was set up at the Mas- 
sachusetts Institute of Technology and 
in this place many significant develop- 
ments took place, The scientists and 
engineers working in this establishment 
modified, refined and further developed 
the techniques that were being develop- 
ed at the Bell Telephone laboratories 
by Messrs. Southworth, Fox, King and 
Brown, 


RapuINE coAtEo: 
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lwavecuoe 
VANE TYPE ATTENUATOR FIG. 21 


Amongst the devices developed by 
those two establishments were wave- 
guide filters, including bandpass, band- 
stop and single frequency filters, fixed 
and variable attenuators, waveguide 
bridges (for even or uneven power 
distribution) and the magic-tee junc- 
tion, The latter two devices ‘were 
evolved by Dr. Tyrell (Bell labs.) in 
1941 and have ‘since been widely used 
in many applications. An outgrowth 
of these devices was the directional 
coupler evolved by W. W. Mumford 
(Bell labs.). ‘This device has since seen 
widespread use also, mainly as a mon- 
itor and standing wave detector. Illus- 
trations of some of these devices can 
be found in Figs, 21, 22, 23, 24, 


Frequency limits were progressively 
pushed back and in 1942 10,000 MHz. 
radar sets came into general use for 
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high definition radar. Experiments took 
place in the University of Michigan 
Jabs, with generating 28,000 MHz. (and 
above) energy by separating the har- 
monics produced from impressing en- 
ergy on a silicon diode, Unfortunately 
power outputs were low. 


Microwave Amplifiers. The problem 
of microwave amplification, both of 
small signals and large signals reared 
its head relatively early in the war and 
variations on the devices developed by 
Hahn and Metcalf and the Varian Bros., 
also the Heil devices from Germany, 
were produced. Klystron amplifiers 
achieved some success, but output pow- 
ers were limited until’ the idea of plac- 
ing several cavities and drift spaces in 
cascade along the same electron beam 
was used and output powers increased 
enormously (see Fig. 26 for multicavity 
klystron). 
CASCODED RESONANT CATES 


‘These devices were essentially narrow 
band devices and thus were suited only 
to particular applications. 

‘Travelling Wave Tube. In a paper 
published in the “Proc. LR.E.” for Feb. 
1947, Rudolf Kompfner, indicated that 
sometime prior to April 1943, he pro- 
posed the travelling wave amplifier and 
proceeded to immediately build working 
models. These were fairly well de- 
veloped by the end of 1949. 

With these devices it was possible to 
achieve gains of over 30 dB. over a 
bandwidth of 800 MHz. at a centre 
frequency of 3600 MHz. They could 
be constructed for low noise, wideband, 
small signal applications or for wide- 
band power amplifiers capable of pro- 
ducing several watts output power. 
An illustration is given in Fig. 27. 

It is obvious that World War IL, 
greatly accelerated the development of 
uh. circuit techniques right through- 
out the portion of the spectrum span- 
ning 30 MHz. to 30 GHz. Comparing 


the cireuit techniques shown in the 
various diagrams for this period with 
the diagrams for the two decades pre- 
ceding the war makes this fact plainly 
obvious. e 

(to be concluded) 
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Such Cases for the Following Year Based 
on a Pro-ata in Terms of Months up to 

31st December of That Year. 
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BUILDING HIGH-Q INDUCTORS 


WITH FERRITES 


© Following on from his recently 
published series of articles on 
Fil Design, VK3ZRO gives in 
this article ti mation nec- 
essary to achieve desired values 
‘of inductance and Q for such 
filters, using ferrite pot-cores. 


INTRODUCING THE MATERIAL 

Ferrite materials are a homogeneous 
compound of FeO (an oxide of iron), 
with one or more metallic oxides, in 
a cubic crystal structure. In general, 
they are a non-metallic ferro-magnetic 
material with useful resistivity and 
low co-ercivity, made by a ceramic 
process, Thus these materials have a 
higher permeability than older mater- 
ials, lower losses over a wide frequency 
range, and the inductance can be read- 
ily trimmed, in final adjustment of a 
filter, by means of a small rod inserted 
axially through the air-gap. 

For the physics-minded it can be 
tated that to achieve the high initial 
permeability (necessary because induct- 
ance is proportional to permeability) 
and low hysteresis loss, the material 
structure must be free of stresses. This 
only occurs with a cubic crystal since 
only then is the cooling shrinkage 
equal in all directions—important when 
sintering temperatures between 1,000 
and 1,400°C. are involved. 

The commonly available ferrites are 
mixed crystals of manganese-zine (Mn- 
Zn) and nickel-zine (Ni-Zn). As a 
side interest, they crystallise with the 
characteristic structure of the spinel, 
beloved of amateur gem-collectors. 


Uses of the Different Types 
‘Trade terminology identifies the main 
ferrites with a number-letter classifica~ 
tion associated with a particular 
frequency range:— 
Mn-Zn, 3B material: 
1 kHz. to 500 kHz. 
Ni-Zn, 4A-4E_ materi: 
500 kHz. to 50 MHz. 


Usual Specifications by the User 
‘What we most commonly want to 
choose are the following:— 
Inductance, Lj 
Operating ‘frequency: f; 
Quality factor: Q; 
(when used, this 


Ac. coil current: 
particular loss is calculated for 
an arbitrary 1 mA. because it 
is dependent on i). 


PRACTICAL DETAILS 
We need to either select or calculate 
the following:— 
1. Grade of ferrite material—sel- 
ected by frequency rating; 
2. Size of pot-core—selected via 
guide lines to follow; 
3. Size of air-gap—to enable order- 
ing pre-gapped cores; 
4. Wire size, number of turns, and 
5. 


copper space-factor fev; 

. Estimate the actual Q-value—it 
generally turns out to be not 
more than 10-15% high. 


+5 Harrison Street, Bendigo, Vic., 3850. 
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Q-Factor Estimation 

A knowledge of this is necessary as 
a guide to the performance to be 
expected. In practice, you will find 
that quite adequate ‘performance in 
filters can be obtained with a Q-value 
as low as 50-80 for the coils. 

It_will be found that below about 
5 kHz., Q-factor can be simply calcu- 
lated in only one step, since only re- 
sistive winding loss’ is significant. 
Beyond about 50 kHz. we need to 
calculate all five losses as follows, but 
this is fortunately simplified by values 
provided by the different’ manu- 
facturers. 

Since this is only an introductory 
note, we can further thin out the forest 
of choice by restricting ourselves to 
only one or two cores, and the writer’s 
own experience has been that one par- 
ticular size will satisfy a wide range 
of common needs. 

The Q-value is found from a loss- 
calculation, 


LOSS-CALCULATION 

Each of the losses may be considered 
as a resistance in series with a loss-free 
coil and expressed, most conveniently, 
as a ratio R/L ohms-per-henry. Hence 
if we add eBat the R/L values and 
divide into 6. we have the estimated 
value of Q as: Q = 6.28 f (L + R), 
This will generally turn out to be not 
more than 10-15% different from the 
actual value at the lower audio fre- 
quencies. The condensed form of these 
loss-factors is given below—some of 
them can be derived from theory, others 
have to be approximated from research 
laboratory measurements, 

The losses may be divided into two 
groups, namely winding losses and 
core losses, 

Winding losses: 

(1) Dc. resistive (Ro); 
(2) Winding eddy current loss 


(Reu); 
(3) Dielectric (parallel capaci 
tance) loss (Rd). 
Core losses: 
(4) Hysteresis (Rh); 
(5) Residual and ‘eddy current 
losses (Rer). 


For the 26/16 core using 3H1 mater- 
ial, we find: 


Ro 7420 
1) Se ee 
qa) L - ohms/henry 
ag, Bo = ee 
L ae 
Ro 
3 = 
On an: 


) Ree _ [(15 x 10%) — (3 x 
L ~ 10 £)J (6.28) f as 


where un = Effective permeability, 

fev = Copper space factor. 

f = Hertz (cycles/sec.). 

d = Wire ‘diam. in’ metres 

(mm, + 1,000) 

L = Henrys (mH. + 1,000). 

I = Amps. (mA. + 1,600). 

N = Turns, 


Below about 4-5 kHz., only the first 
equation need be used, 


Effective Permeability = uy is related 
to the tolerable temperature-caused 
change of inductance by what is called 
a temperature factor (T.F.). 


Fractional Change of L___ 9 
TF. x Temp. Range 


For the core specified above, T.F. 
—o ae 
Accepting that for non-precision 
purposes, a change in L over a liberal 
temperature range of 50° Celsius (5° 
to. 55°) not ‘more than 1% will be 
tolerable, the equation reduces to 
1_x_104 
ieee 


A higher x can be used, but the 
change of L will then be greater. 


GUIDE LINES 

A high inductance requires a great 
number of turns and thus also a large 
volume if the losses are to be kept 
a reasonably low figure by not using 
a very fine wire, 

If the calculated Q turns out to have 
an unnecessarily large value, this 
amounts to an instruction to try the 
next smaller core. 

If too small an air-gap is used in 
an endeavour (by increasing mn) to 
get high Q, then ageing effects cause 
L-value to change more over a period 
of time. 

If too large an air-gap is used (in 
order to ensure that the coil inductance 
will not change significantly when 
temperature rises), we need a larger 
number of turns for given L, and again 
a larger volume or size of core. 


a = 


“= 


CALCULATION PROCEDURE 

1. From above discussion, ux = 180 
to give a temperature stability good 
enough for non-precision purposes. 

2. This permeability value will be 
obtained (from Curve A of Fig. 1) with 
an air-gap of 0.2 mm. (approximately 
8 thous.). 

3. Curve B of Fig. 1 gives the num- 

ber of turns/mH. = 45 = «. 
N = « WL, so number of 
turns for the coil: N = 45 ¥/25 = 71. 
This would be, within a couple of per- 
cent., the number of turns on a 26/16 
single-section coil former to give the 
required L = 2.5 mH. 

(b) Inductor adjustment: Since the 
slug will only raise the L-value, we 
calculate N for a value of L reduced 
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om 7. Other Values of L (and corres- 
Ponding Q): Table 2 gives 2 short, list 
=< pre-gapped cores with their 
[curve le ES and « values. Using a high-ne core 
be implies a looser temperature-stability of 
inductance. 
200 
Perme-  Turns/ 
oo ability mi, 
oe « 
s 
eee |g 
ec TURNS/ mt : 33 38 
tT Hod 47 82 
ey 685 
100 56.5 
a Hien 180 4% 
AIR GAP sow oth! 4 or 
iG 1 CURVES FOR 207 AND 3HT” MATERIAL 30 a 


by 5%—this allows the slug adjuster 
to trim L by 5%. 

Thus we use N = 68 turns. 

5, Wire Size: Table 1 gives the num- 
ber of turns of any wire size that will 
just fill the bobbin. Line 16 suggests 
B. & S, 22 gauge will fit 79 turns on 


to the bobbin, We need only 68, so 
the real space factor will be about 
68 + 80 x 0.55 = 0.47. 
ENAMELLED COPPER WIRE 
Wire Diameter 
B.&S. Inch Turns, 
No. mm. ooo =OON 
38 0.10 4thou” 2500 
36 0.12 5 1750 
35 0.14 55 1200 
34 0.46 65 1040 
33 0.18 7 770 
32 0.20 8 680 
31 0.22 9 605 
30 0.25 10 435 
29 0.28 11 382 
28 0.32 13 270 
27 0.35 4 225 
26 040 16 170 
25 0.45 18 150 
24 050 = 20 115 
23 055 (23 97 
22 065 25 3 
21 0.71 28 
20 0.85 33 51 
19 0.95 37 at 
18 1.06 AL 34 


TABLE 1.—HIGH-Q INDUCTORS 


Number of turns and wire size to fill the 
bobbin for 26/18 core, copper space-factor 
0.55. 


foe = 


Loss Estimation: For a_singl 
section 28/16 bobbin we ean show th 


Re = resistive copper loss 
7420 
‘un foo 
‘7420 
180 x 0.47 
= 88 ohms/henry. 


Thus find @ = 6:28 x 5,000 


88 
= 350 


(This, in fact, is about 40% above a 
more accurate value; see Appendix.) 
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TABLE 2—HIGH-Q INDUCTORS 
Pot-cores with standard ne values and 
‘corresponding turns/mH. values. 
Typical construction of pot-cores is shown 
In Fig. 2, a8 manufactured by Philips and 
Siemens, 


For L = 36 mH, with the same 
core as “above, 
N = 45 ¥36 = 270. 

Choose, from Table 1, B. & S, 28 wire, 
which could fit 320 turns on the former. 

Wind only 270, and find the real 
tome = Ay + 320) x 055 = 0.47. 

his is the same as before, Q 
sun = 300 (approx.). 

If we have only 22 B. & S. we might 
try a higher ws (which would give 
Boose, be stability), and with 

= 300, we would find « = 31, 
giving N= 31 x 6 = 186, 

The best compromise (to avoid two 
wire sizes) would be B. & S. 26 which 
would give 170 turns on the former 
and be still 10% low when trimmed 
with the adjuster. 

Alternatively, we could use 28 B. & 
S. on the 2.5 mH. former, and tolerate 
the poor space factor (0.20), and find 
the Q-value (now dropped to 150) still 
acceptable. 

However, 4 ozs. each of (say) three 
sizes of wire will wind a number of 
these coils and only cost about a dollar. 

To obtain the inductance more flex- 
ibly, a simple hand-made brass or 
aluminium tool used with a smear of 
400-grit Si. carbide will remove about 
1 thou. of material from the centre post 
in about 1 minute or less by hand. 
Check the increase in gap size by 
micrometer and read off the new « 
and us value from the chart, then pro- 
ceed. 


MOUNTING INSTRUCTIONS 

Remove all dust from the core with 
a dry brush and wipe with cleaning 
fluid to remove grease. 

Cement the coil halves with Araldite 
film, and leave under a weight about 
that of two building bricks for 
3 Alternativel 


two hours, under about the same weight. 

Mounting cases are available so that 
the core-halves need not be cemented 
(unless desired for severe shock 
vibration conditions). 


Pre-adjusted cores can be supplied 
already fitted with a nut for the induct- 
ance adjuster cemented into one of the 
core-halves, 

The adjuster is screwed through the 
pot-core into the nut and is held in 
position by the lips of the adjuster head. 
The adjuster always increases L-value, 
and can do so to within 1 part in 1,000. 


PRE-GAPPED CORE WITH NUT 


r PCH 8 
i 


— 
zy 


ftw, 


courmvaus aowsrer 
F102 TYPIAL POT CORE 
CONCLUSION 
By the foregoing procedure, the in- 
ductances for two filters of the last 
article turn out to be as in Tables 3 
and 4. 


All coils are wound on 26/16 cores 
with 3H1 material, single-section bob- 
bins, and Lewcomex enamel wire for 
heat-removable coating. The fixed 
quantities are a 46 turns/mH. for 
the core with 4; 150, which has a 
pre-set air-gap ‘ot 0.009 inch, 


Inductance B.&S. oN 

mH, No. Turns Q 
Li = 443 28 305 220 
L2= 524 28 330% 245 
L3 = 24.7 9 28t «228175 


* 320 turns will ave 47.5 mH. with 
10% error. Adjusting slug should 
ret fuce this io about 1 or 2% error. 

+B. 8 S. 27 would fill bobbin, but 
available B. & S. 28 only decreases 
Q-value. 


TABLE 3. 
Sth Order Equal-Ripple Filter 
APPENDIX 


Full-loss calculation for 2.5 mH. coil 
at 5 kHz. = f. 


7420 
” 180 X 0.47 
= 88 ohms/henry. 
Rev — 480 7 7 
(2) L Jao * 947 x 5 x 10 
3.5" x 10* 


(or 27 B. & S. wire, 
diam, = 0.35 mm.) 


= 27 x 2% x O47 X 122 
x 10° 


X 107 (negligible) 


3.0 
\Gontiswedon Page 19) 
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VARACTOR TUNED BFO 


© This Is a simple, stable, econ- 
comical, easy to build varactor 
tuned BFO (455 kHz. + 5 kHz). 
It_was originally bulit to help 
Y.R.C.S. members resolve s.s.b. 
sianais’ and lso receive Morse 
ode, 


This b.f.o, is not affected by hand 
capacity like most bf.o’s and no metal 
shielding is required. In fact the metal 
can around the if. transformer (i-t.) 
had been removed so that a link coup- 
ling coil could be wound around the 
ft. and connected to a large coil 
around the short wave set. 

Tuning the b.f.o. ++ 5 kHz. is done 
by a 5K linear pot, (2-100K can be 
tried out if available) and the voltage 
change across the transistor in the 
b.f.o, alters the internal capacity of the 
base’ collector junction and this varies 
the frequency. 


BF.0. CIRCUIT 

See Diagram A. 

1. Midget transistor type if. trans- 
former used—remove metal can first 
before soldering if,t. into circuit. 

Put the 5 ohm coii in collector circuit; 
1 ohm coil in emitter circuit. 

Try reversing connections to either 
coil (but not both) if the b.f.o, won't 
oscillate, 

Don’t use the tap on the 5 ohm 
winding. 

See if there is a condenser built into 
the base of the if.t. If not, put a 930 
pF. across the 6 ohm winding (Styro- 
seal best). 


(VE NPN] 


eff Hon 
tees 


eT. FROM BELOW 
‘SHOWING  COECTIONS 


‘-VE NEM) 
DIAGRAM A 


2. ‘Type of transistor—best to use 
rf, transistor, although audio transistor 
will often oscillate, 

Collector must be positive with NPN 
transistor; collector must be negative 
with PNP transistor. 

3. 5K Hnear pot (try 2-100K if you 
have one handy). Wire 10K resistors 
direct onto the pot so that when pot 
is turned clockwise the wiper arm goes 
to 10K resistor and not 9v. (see Dia- 
gram B). 


DIAGRAM B. 
+383 Warrigal Road, Burwood, Vic., 3125. 
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4. Other parts required are: 
0.01 4F, disc condenser (two); 
10K resistor (three); 
300 pF. Styroseal if your if.t. needs 
one; 
9v. battery; 
Veroboard or printed circuit, 


LINK COUPLING COIL BETWEEN 
BF.O. AND SET 

(See Diagram C). Use a piece of thin 
insulated wire about 4-6 ft. long. Take 
the middle of the wire and wind two 
or three turns tightly about the itt. 
(can removed). Then twist the two 
leads together and lead out towards the 
short wave set and make a larger loop 
to go around the s.w. set or of valve 
or if. transistor or aerial input lead. 
Solder ends of the wire together so 
you have a continuous loop. 


TESTING YOUR BF.0. 

Having built your b..0., probably 
from the complete kit put out by the 
YR.CS, proceed to measure the re- 
sistance across the positive and nega- 
tive leads (with the battery not con- 
nected). It should be several thousand 
ohms and not a short circuit. Then 
with a milliammeter in one of the leads 
connect up the 9v. battery (positive to 
collector circuit for NPN transistor) 
and the b4.o. should draw about 1 
milliammeter. 

Tough the collector with your finger 
and if it is oscillating the current should 
rise slightly. 

You could also measure the voltage 
across the base-emitter junction and if 
the b.fo. is oscillating the voltmeter 
will read backwards. 

It you don’t have a milliammeter 
connect up the link coupling coil 
between iftt. or bio. and s.w. set, and 
listen for a strong signal as you’ tune 
between 8AR and 3DB—the bfo. will 
be oscillating on its second harmonic. 


GETTING THE B.F.0. ON 455 kHz. 

Connect up the link coupling coil 
between the bf.o. ift. and broadcast 
range on set. Set the 5K pot to the 
middle of its range. Then screw the 
slug in if. of the bf.o. in or out until 
you get a very loud whistle on all 
stations on broadcast on s.w. bands. 
This applies only if your set has a 
455 if. frequency, but this is the fre- 
quency most single conversion sets 
employ—turning the pot to right or 
Jeft should alter the whistle as you alter 
the frequency. This should happen on 
all stations if you are on the if. fre- 
quency. 


BY R. J. CALLANDER, VK3AQ 


Turn pot clockwise from centre posi- 
tions — this changes 455 to 450KHZ 
approx. and this is where you resolve 
your lower side band signals such as 
40M and 80M. Turn pot anti-clockwise 
from centre position — this changes 
455 to 460 KHZ approx. and this is 
where you resolve your upper side band 
signals such as 20 and 15 M. 

The 5K pot varies the base bias 
which alters the collector current and 
thus the voltage drop across the re- 
sistor in the collector circuit. Thus the 
voltage across the collector — base 
junetion varies as you rotate the pot 
and this gives rise to a varactor diode 
effect which alters B¥F.O. frequency, 
You can mount the pot resistors direct- 
ly on the pot and this makes the B.F.O. 
board less crowded, 


HOW TO RESOLVE SSB SIGNALS 

ON YOUR SW SET 
In an SSB signal only one side band 

is transmitted (upper side band in case 

of 15M and 20M, lower side band in 
case of 40M and’80M). The carrier is 
suppressed at the transmitter and the 

BFO re-inserts the carrier in the re- 

ceiver but it must be re-inserted care- 

fully in correct relationship to the upper 
or lower side band being transmitted. 

1. First switch off the BF.O. and tune 
in the duck talk for the loudest sig- 
nal (there will be no carrier to tune 
into, so wait until the operator is 
talking). 

2. Switch om B.F.O, and connect up the 
link coupling coil. Alter the 5K 
pot slowly only while operator is 
talking. 

Rotate’ clockwise for 40 and 80M 
Rotate anti-clockwise for 20 and 
15M SSB. 

3. The louder the SSB signal the more 
BFO carrier re-insertion is required 
—piace the large loop close to the 
set and as a last resort remove the 
aerial from SW set if the SSB signal 
is in the next street (this attenuates 
the SSB signal). The weaker the 
SSB signal the less BF.O, injection 
is needed, so move the larger loop 
further away from the SW set. 
If it is too close it will deaden the 
set (and the weak signal) by its 
action on the AVC circuit. 

4. Mount the BF.O. in a small plastic 
box (such as Kodak slide box) and 
bring out the link coupling loop. 

5. Your BFO will also enable you to 
receive morse code. 

6. Kits for this BFO complete with a 
printed circuit board are available 
from YRCS (contact VK3AQ) at a 
most attractive price of $2. 

7. Don’t forget to switch off when you 
have finished. e 


THE W.1.A. SUBSCRIPTION YEAR 
RUNS FROM 1ST JANUARY TO 
31ST DECEMBER 
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WIRELESS INSTITUTE OF AUSTRALIA—VICTORIAN DIVISION 


A.O.GP: — 12Month Gourse commences February 1973 and is conducted | 
each Friday night. Cost: $25 members, $38 non-members; includes 
lecture notes. Other 12month A.O.C.P. Courses commence 
August 1973. 

MORSE: A _sixmonth duration Morse Class, held on nights, 
commences February 1973. Cost: $15 “Z" Call members, other 
members, $30 non-members. 

ADVANCED: A special new Advanced Amateur Course will commence March 


1973. A.O.C.P. Is pre-requisite. Cost: 
members. 


$15 members, $30 non- 


For further details and application forms, contact the 
CLASS SUPERVISOR, W.I.A., P.O. BOX 36, EAST MELB., VIC., 3002. Ph. 41-3535 


—— 
WIRELESS INSTITUTE OF AUSTRALIA—VICTORIAN DIVISION 


ADVANCED AMATEUR COURSE 


A Special five-month Course for A.O.C.P. holders will commence on 9th March, 
1973, and be held Tuesday Nights at 8 p.m. Specialist lecturers will take you step 
by step through semiconductor principles and development, SSB, FM trans- 
mission, SSTV, VHF, UHF principles and practice, etc. In fact this Course will 
bring you up to date with the latest in Amateur trends. A special certificate will 
be issued on completion of the Course. Cost: $15 members, $30 non-members. 


Application forms obtainable by contacting the 
CLASS SUPERVISOR, W.1A., P.O. BOX 36, EAST MELB., VIC., 3002, Ph. 41-3535 


A.R. Direct Subscriptions: 


The Air Mail extra amount of 
$1.60 per annum given in the Ad- 
vertisements on Page 23 of 
September AR. and subsequent 
issues refers to Air Mail to VK9, 
Air Mails elsewhere overseas vary 
in rate from 90 cents per copy 
downwards. 


The W.IA. still pros esses over 
seas magazines subscriptions, The 
rates are shown on Page 8 of Sep- 
tember AR. 


Send for lists to: W.I.A., P.O. Box 
150, Toorak, Vic., 3142, or from your 
Division. 


SATELLITE TRACK CALCU- 
LATOR, A.R. NOV., '72 


26" x 26” Polar Great Circle Map, 
with A06 track, range and bearing 
overlays, that enables you no matter 
of QTH to plot the track of AO6 and 
future satellites. 

SEND $2 TO 
NORTHERN ZONE, TAS. DIV. W.1A., 
P.O. BOX 1010, 
LAUNCESTON, 7250. 
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by @ SAMS—AUTO RADIO SERVICING MADE EASY gago 

@ SAMS—HOW TO READ SCHEMATIC DIAGRAMS $4.30 
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187-193 ELIZABETH STREET, MELBOURNE, VIC., 3000 
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THE QUARTER WAVE AND FIVE-EIGHTH WAVE ANTENNA 


FOR TWO METRE MOBILE 


© This is not a constructional 
article, but by understanding how 
and why it works, and applying 
a small amount of commonsense, 
especially on the mechanical 
Sido, you should be able to get 
the best out of your present 
system, 

Question: Why do some people use 
wave whips instead of the good old 
simple } wave? 

Answer: Simple . . . it works better. 

It has a theoretical maximum gain of 
3dB over a quarter wave on both trans- 
mit and receive, but only if properly 
matched to the transmission line 
(conax). 

Considering that one S-point consti- 
tues a 6dB change in signal strength, 
half an S-point is gained over the 4 
wave. If a comparison is made between 
2 mobiles both using 3 wave. then both 
using } wave whips, the received sig- 
nal is one S-point better in both direc- 
tions in favour of the § wave whip. 
This may not sound much, but, remem- 
ber that it is still an omnidirectional 
antenna, so any gain that can be ob- 
tained is worth the effort. 

In fact, not one, but many S-points of 
difference were observed when making 
these comparisons, 

A point quite often neglected by 
2 metre FM operators is that a fairly 
weak signal — on the “guessmeter” say, 
5x5 — when increased by only 3dB 
produces a remarkable improvement in 
signal-to-noise ratio. A 6dB increase 
can produce an almost noise-free signal 
from the loudspeaker and, in the 
absence of an S-meter, one could be 
excused for saying that the signal is 
now 5 x 8 or § x 9, This abrupt change 
in apparent signal strength is due to 
what is called the “threshhold effect” 
of an F.M. receiver, and is much less 
apparent on the other modes. ‘The nar- 
rower the band width of an F.M. re- 
ceiver, and the better the front end is, 
the more pronounced is this effect, 
vhich will oocur at a lower signal 
level. Note that the threshhold effect 
does not apply when slope detecting 
FM. signals. 

Question: Some amateurs are heard 
using a ground plane instead of a whip 
on their car. Some say that it performs 
better than a whip. Why? 

‘Answer: There should be no differ- 
ence in performance between a ground 
plane aerial and a whip mounted on 
a large flat metal surface such as the 
roof of a car. The metal roof does 
the same job as the radials on a ground 
plane antenna, 

However, for reasons best known to 
themselves’ — or their XYLs — many 
amateurs do not favour the idea of 
drilling a hole in the car roof in which 
to mount a whip. A suitable alternative 
is to make use of a luggage rack or 
surfboard rack and mount the whip on 
this. Unfortunately the radiation pat- 
tern will be distorted because of the 


“18 Davidson Ave., Woonona, NSW, 2517. 
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uneven ground system directly below 
the whip. This can be corrected by 
adding radials at the base of the whip, 
making it into a ground plane antenna. 
When a board rack is used only two 
radials need to be added, running north- 
south. The east-west ones being the 
rack itself. Radial length is not im- 
portant, minimum length being ¢ 
wave. 

‘Any improvement in performance of 
the ground plane antenna over a roof- 
mounted whip will only be because of 
the few inches extra height above 
ground given by the roof rack. 

‘The above applies to both 4 and § 
wave systems. A point worth noting 
is that a whip mounted on a vehicle 
will work best in the centre of the 
roof, being the highest point above 
ground and having the largest flat area 
of metal surounding it. A  gutter- 


in other directions. When we say that 
a mobile aerial is omnidirectional we 
mean in a horizontal plane only. It is 
far from omnidirectional in the vertical 
plane, and you can see from the dia- 
grams that’ most of the signal sent 
from a } wave aerial goes upwards at 
an angle of about 45°, This R.F, js 
wasted unless we want to talk’ to 
aeronautical mobile stations ! 

By lowering the angle of radiation, 
less signal goes up and more of it goes 
out in a concentrated beam along the 
ground where the other stations are, 

It follows that the signal from a 
low angle radiator will go further be- 
fore they get weak. 

A # wave aerial will receive low- 
angle signals better than those 
from the sky. Its “capture angle" 
covers the area where signals emanate 
rom, 


“ANTENNA, 
FIG.4 


mounted whip doesn’t work as well. The 
disadvantages are that it will be dire 
tional (usually in the direction of maxi- 
mum metal, i.e. across the car). Also 
it is difficult to determine the base 
impedance because of the uneven ground 
system, making matching to the co-ax 
a problem. A mudguard-mounted whip 
has these problems plus the extra dis- 
advantage that it is closer to the 
ground, where signals are weaker and 
noise level—car ignition, &c—is higher. 
Also there is some shielding effect of 
the cabin on the car. 

However, the mechanical advantages 
of mudguard and gutter whips are 
obvious and may outweigh their elec- 
trical disadvantages, especially on 
larger vehicles. é 

Note that placement of a § whip 
is less critical than that of a 4 wave 
because of its larger physical size by 
comparison with the irregular shape 
and size of the vehicle below it. For 
instance, the difference in overall per- 
formance between a } wave in the 
centre of the roof and a ¢ wave on 
the gutter will be more noticeable 
than the difference between a § on 
the roof and a § on the mudguard or 
gutter. . 

‘A 3 wave on the mudguard will have 
a more irregular radiation pattern than 
a 3 wave in the same place. 

Question: How can a § wave aerial 
have more gain than a ¢ wave one? 
How can any omnidirectional aerial 
have gain? 

‘Answer: Aerial gain and directivity 
are closely related. An aerial can have 
gain only in a specified direction and 
only at the expense of having a loss 


‘GROUND LINE 


The solid line shows the radiation 
pattern of a } wave aerial showing most 
of the signal going skyward. 

The dotted line represents the low- 
angle signal radiated from a @ wave 
aerial at the same location and using 
the same power. 

Question: How long is a § wave 
whip? 

‘Answer: It can be shown by experi- 
ment that as the length of a vertical 
antenna is increased above 4 wave- 
length its angle of radiation reduces 
until § wavelength is reached, Longer 
than this results in the main lobe be- 
coming broken up into smaller ones, 
and average angle of radiation in- 
creases, causing the horizontal gain 
to drop. The optimum physical length 
of a vertical radiator is § of a wave- 
length for maximum gain in the hori- 
zontal direction. There are other 
types of arrays which give an even 
lower angle and more gain, such as the 
% wave capacitive loaded vertical, or 
multiple element vertical array, but 
because of their size are not really 
suitable for mobile use. Note that the 
exact length is important, and any 
change here is bound to affect gain. 

There are some local manufacturers 
who make “high gain” mobile aerials 
for commercial use, At least one of 
these companies will make these to 
order for any frequency in the 2 metre 
amateur band. The high gain aerial is 
not a % wave but is in fact 3 wave- 
length long. Its gain is slightly lower 
than the % but is easier and less 
critical to match to 50 @ co-ax. 

The physical length of a § wave whip 
is affected slightly by its diameter. A 
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large diameter whip will be slighlty 
shorter, but lets not start splitting 


wave whip can be calculated trom the 
formula 
Length (in.) = 7010 + frequency (MHz) 
For 148 MHz this works out to be 48 
inches. This is the length measured from 
the top down to the point where it joins 
on to the matching system, or loading 
coil. Any matching system or loading 
coil’ which is mounted at the base of 
the whip should be kept physically as 
small as possible consistent with rugged- 
ness, and placed as close as possible to 
the point of entry of the co-ax, so as 
to avoid interference with the whip’s 
radiation pattern. 


Matching: 

First, a few words about the quarter 
wave. ‘The resonant length of a } wave 
whip at 146 MHz is 19} inches. When 
mounted on a good ground its base im- 
pedence will be 390, resistive with no 
reactive component. It 39 0 co-ax is used 
the s.w.r. will be 1:1 and highest pos- 
sible efficiency will result. 

However, 899 co-ax is not easy to 
come by, but 500 stuff is abundant. 
Besides which most transceivers are de- 
signed to work into 50 ohms. The mis- 
match by using 509 co-ax is small, and 
‘an s.w.r. of better than 1.5:1 should re- 
sult. If the whip length is increased 
by about an inch the resistive component 
at its base increases to a value ap- 
proaching 509. The whip will now show 
a slight inductive reactance because it 
is now not resonant, The result is a 
better s.wx. This is desirable because 
the transmitter can deliver more power 
into a low s.w.r. than it can get into 
a higher one. Note that it is impossible 
to get a perfect s.w.r. using 500 co-ax 
and a { wave whip, unless a matching 
system is employed. 

One way is to use a slightly length- 
ened whip and tune out the residual 
inductance by inserting a variable 
series capacitor at the base of the whip. 
Fig. 2, Adjusting whip length and 
capacitor value alternately while watch- 
ing s.w.r, will eventually give a perfect 
match at 50 ohms. The same method 
may be used with 759 co-ax, the whip 
being longer still with a lower value for 
the series capacitor. 

Fig. 3 is another way of getting a 
good match to a 4 wave whip with 
750 co-ax. It makes use of an elec- 
trical quarter wave of 50 ohm co-ax 
connected between the 75 ohm co-ax 
and the base of the whip. This is a 
co-axial transformer which very nicely 
transforms the 390 aerial impedance 
to 759. 

The good old gamma match is ideal 
for matching a resonant 4 wave antenna 
to any co-ax, but is not s0 easy to make 
for a mobile set-up. 


Matching the § Whip 

A § whip alone is not much better 
than the proverbial wet string because 
it is not resonant and won't absorb 
much power from the transmission line, 
Resonant aerials come in multiples of 
a quarter wavelength. The nearest 
resonant length to # wave is ? wave. The 
idea is to fool the RF into seeing a 2 
wave antenna so it will be absorbed 
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from the co-ax and radiated. This can 
be done as in Fig. 4 by adding an extra 
4 wavelength of wire in series with the 
base of the whip and reducing it in 
size by winding it up into a coil. An- 
other approach is to determine the 
impedance at the base of a § whip and 
build a tuning unit which will trans- 
form this impedance down to that of 
the co-ax. Fig. 5. 

‘The impedance at the base of a § whip 
is high and capacitively reactive. In the 
inductively loaded whip, the coil is 
adjusted so that it tunes out the capaci- 
tive reactance so that resonance is ob- 
tained. 

The impedance at the base of a ? wave 
at resonance is about 65 ohms resistive. 
‘The impedance at the base of a loaded 
4 whip at resonance is, of course, about 
the same. For a 1:1 s.w.r. the co-ax im- 
pedance should be 65 ohms. When using 
509 co-ax the mismatch represents an 
S.w.r. of 13:1. Using 75 9 co-ax would 
give an s.w.r. of 1.15:1. In practice these 
figures are difficult to achieve and one 
should strive for something like 1.5:1 
and 1.2:1 respectively. 

Ifa choice of co-ax is available, it 
is obvious that the loaded § whip will 
work better with 759 co-ax. In each 
case the coil is adjusted for lowest 
s.w.r. by winding on slightly more wire 
than necessary, then shortening out 
sections of a turn at a time until s.w. 
is at minimum. Shortened turns wi 
have no effect on performance at all. 
The finished coil should be weather- 
proofed, otherwise rain water between 
the turns will have a rather detrimental 
effect on s.w.r. in wet weather. 

For the perfectionist, lowest s.w2. on 
any co-ax can be obtained using a tun- 
ing unit just below the base of the 
whip as shown in the diagram. This can 
be mounted behind the headlining of a 
car of, or inside a weatherproof box 
forming the base of a groundplane 
antenn 

C is a 05 to 3PF TV tuner type 
trimmer and L is 4 turns 18 gauge 
tinned copper wire (preferably silver 
plated) tapped one turn from the earthy 
end for 509 and 14 turns for 759 co-ax. 
Diameter is #”. Lowest s.w.r. is ob- 
tained by adjusting the trimmer and the 
exact tap position alternatively. When 
using this type of matching it is im- 
portant that a low loss low capacitance 
mount is used because of the high 
impedance at the base of the whip. This 
system will give the ultimate perform- 
ance from a § whip. 


NOTES ABOUT S.WR. BRIDGES 

You can’t use a 509 s.w.r. bridge on 
759 co-ax and vice versa, There are 
commercial bridges which have a switch 
for either 50 or 75 ohms. 

Some commercial bridges have an 
upper frequency limit of around 150 
MHz, so measurements made around 146 
MHz may not be as accurate as they 
might have been on 6 metre 

T can think of two ways of checking 
an s.w.r. bridge. One way is to borrow 
another one, preferably the same type, 
and connect them in series about an 
electrical 4 wave apart in the co-ax 
to a dummy load or good antenna. Both 
meters should read the same reflected 
power. If they don’t then the one furth- 
est from the transmitter is actually 
changing the s.w.r. seen by the other 
one, This means that the bridge is not 
suitable for use at this frequency, or 
the impedance of the bridge is not’ the 
same as that of the co-ax being used. 

‘An excellent check is to connect up 
a low power transmitter to the input 
and a carbon resistor with short leads 
directly to the output of the bridge, 
For 509 you could use 2 100 ohm 1 
watters in parallel, and for 75 ohms 2 
150 ohm units will do. A bridge ter- 
minated with its correct characteristic 
impedance should read zero reflected 
power. When the resistor is removed 
the forward and reffected power should 
read the same. Any length of co-ax 
can be used between the bridge and 
the resistor, and if the co-ax is good 
and of the right impedance, the reflected 
power will still be zero. 

If an aerial is now connected in- 
stead of a resistor, the reading shown 
should be correct. If the s.w.r, is very 
high it will vary each time the co-ax 
is changed in length by } wave. It is 
always a good idea to have handy an 
electrical } wave of co-ax with male 
and female connectors (about 124 
inches long for 146 MHz). If the co-ax 
is truly flat (very low s.ws.), no differ- 
ence will be noted by connecting the 
extra 4 wave of co-ax between the 
bridge and the antenna. Any length of 
co-ax may be used. 

If you have to put up with a bad 
s.w.r. then it is wise to use an exact 
number of half wavelengths (25 inches) 
of co-ax between aerial and transmitter. 
The impedance at the base of the aerial 
is reflected at each half wave point 
along the co-ax, so this is what the 
transmitter sees. The losses in this sys- 
tem are higher, so it is always better 
to strive for lowest possible s.w.r. 
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Flatter 


Flutter on a mobile signal is caused 
by the direct signal and reflected sig- 
nals from buildings, hills or other large 
objects, arriving at'the receiver at dif- 
ferent times and different phases. These 
signals are continually changing in 
phase and strength with relation to one 
another, due to the changing position of 
the mobile signal source. At any parti- 
cular instant any two signals striking 
the receiving antenna may cancel out 
or reinforce each other depending on 
their phase relationships. This leads to 
very large changes in signal strength 
coming from a mobile station, particu- 
larly if there are large obstacles be- 
tween or near the two stations working. 

Flutter is there all the time — you can 
see that on an S-meter—but is only 
heard when the lowest points in signal 
strength fall below the threshold level 
of the receiver where noise can be 
heard. 

‘An increase in power or aerial gain 
will reduce flutter because the average 
received signal will be stronger so more 
of the signal will be above receiver 
threshold. 

Obviously then a § wave serial will 
have less tendency to cause flutter — or 
receive it — by comparison with a 4 
wave, simply because of its extra gain. 

One disadvantage of a § aerial is 
that when travelling at high speed it 
will bend over to some extent under 
wind pressure. If the bending is exces- 
sive the lobe pattern will give a maxi- 
mum in the upwards direction to the 
front of the vehicle and downwards to- 
wards the back, and tilted on both 
sides, This will reduce the signal 
strength at any point around the vehicle 
at a given distance. Under these condi- 


tions the § wave may not give as good 
results as a ¢ wave. Flutter will be 
more pronounced because of lower gain 
and the odd angles at which the signals 
are emitted. 

See Fig. 6, which shows how the 
lobe pattern of a § aerial distorts when 
the aerial bends under wind e. 

‘A good § whip must be enough 
to remain vertical within about 15 de- 
grees whilst travelling. 

Comparing Difference Between Aerials 

‘When using another station with an 
S-meter to make comparisons between 
signal strength from different mobile 
aerials it is a mistake to remain 
stationary in one place. It is best to 
find a car park, paddock’ or wide drive- 
way which is flat and clear of obstacles. 
With the transmitter on, drive around 
in a complete circle so as to finish 
up at the same place. Have your friend 
note the maximum, minimum and aver- 
age signal strengths on his S-meter. It 
is amazing how much variation there 
will be. 

Change over to the other aerial and 
do the test again. Comparison of results 
will clearly show up any changes in gain 
and directivity of the two aerials. 

6 Metres, Too ! 

If you cut a § whip down by 1} 
inches to 46} inches and compensate 
electrically by adding more wire to the 
loading coal, it will give an s.w.r. of 
better than 1.5:1 on both 146MHz and 
52.525 MHz, It operates as a shortened 
quarter wave base loaded on 6 metres. 
Use only 50 ohm co-ax, otherwise the 
matching will be out on’ 6 metres. This 
is a compromise aerial on both bands, 
but has been in use for a year on the 
author’s car and works well on both 
bands. e 


Magazine Index 


With Syd Clark, VK3ASC 


“78° October Te 
Frequency. Synthesizer for 2 Metre 
‘So state Metre Crystal-Het-VFO; 


‘Time/Frequency Mes: 
Active Filter Design 
mission-Limit Timer for Repeate: 
Tength Weather Balloon, Vertical "That Works; 
A’ Simple Inexpensive ID; Adjustable Time 
Delay" Relay Circuit (Simple but effective 
VIGASC ‘circuit used 6 x 5 rectifier as delay 
clement in bias supply circuit with pair of con~ 
facts used to ensure full heater voltage applied 
after delay operated); Power Lead Filters for 
432; Portable House Power; Hot Carrier Diode 
Converter; RTL Decade and Driver; A Power- 
Supply Splitter for Linear ICs. 
“BREAK-IN"—Octover. 
‘The “Galbraith” RLF. Noise Bridge. 
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|REAK-IN”—September 
‘The “Climie™ Transceiver; Keep It Cool Man: 
Strested Parabolold Antenna for 1295—200 


‘RTTY. 
‘Advanced Divide-by-Ten _ Fre- 
quency Sealer; Repeater Control with Simple 
‘Timers; Solid State Hang AGC Circuit for SSB 
and CW: Using Odd-bell Tubes in Linear Am- 
lifer Service. 


Impulse Generator; Adding 160 metres to a 
40-Metre Vertical: New System for Predicting 
Six-Metre Sporadic-E Openings; | Low SWR 
Dipole Pairs for 18 through 30°MHz; An Ac- 
curate RF Power Meter for Very Low Power 
Experiments. “Two 


NEWCOMER'S 


NOTEBOOK 


With Rodney Champness,* VK3UG 


‘This month something a bit different — a 
review of a simple BFO to add to your 
Fecelver, You may have noticed that the 
YRCS has recently advertised a small in 
expensive BFO kit, for the princely sum 
of two dollars, and if you want it posted 
‘add ‘30 cents. 

Ron Fisher, of Commercial Kinks fame, 
hag one fitted “into. a multiband transistor 
portable radio. That will give you an idea of 
Mts size, about 1” x 4" x 4". As with any 
BFO, a tuning control is ‘incorporated, but 
Ron found that the size of the control was 
almost greater than the BFO and there wasn't 
enough ‘room to fit the control. Ron is satis~ 
fled to have the BFO preset for lower side- 
band. ‘The performance of the set on lower 
sideband on’ the 160,80 and 40 metre bands 
was amazingly good for such a simple system. 
Of course, the ‘stability of the receiver local 
oscillator will Limit the convenience of using 
the BFO on an ordinary inexpensive transistor 
or valve type short wave receiver; already 
mentioned in Newcomers’ Notebook — some 


there is really any | point 
in going. into a _leni description of the 
BFO as the notes supplied with it are quite 
comprehensive." Perhaps the’ most, interesting 
feature of this BFO ts the method used to 
vary the frequency. This {s not accomplished 
with a variable capacitor as such, A potentio- 
meter is placed in the circult so that, it varles 
the base voltage of the oscillator transistor. 
By varying this the junction capacities also 
vary, causing the frequency of the oscillator 
to aiter, in ‘this case plus or minus SKHz ut 
@ centre frequency, of 485KHz. A potentio- 
meter is cheaper than a variable capacitor, 
and the tuning control can be placed remotely 
from ‘the actual BFO. for convenience. By 


feeding ‘in audio to ‘base of this osoll~ 
lator you would have an elementary FM oscil 
lator on 45SKHz. This is something that you 


‘an exciter for a 


could “experiment with 
‘Not necessarily on 


VPO-controlied. transmitte! 


from Bob “Callander, VKSAQ, the iPro: 
fects Oficer, "In this Yasue & technical article 
festuree this BRO. I ‘believe ‘that a. variety 
of other ‘small kite will Be’ making ‘thelr’ ap- 


Pearance “from time to time, so watch 
“Amateur Radio" for further news, 
‘Within afew months I to have 


an article on a variety of ancillary devices 
to go with your receiver, such as, BFOs, and 
® variety of other things’ such as “S"-meters. 

na recent letter Twi fed what an 
"-meter did, and why so named. I believe 
that its name may have come from a. con. 
traction of Signal Strength Meter. |The "5" 
meter as such is merely a meter to indicate 
relative differences in signal strength. Initi- 
ally they were calibrated such that S1 equals 
iuV, S2 equals 2uV, 83 equals 4uV, S4 equals 
auv, is 256uV. You may commonly 


say S0db over 9. ‘This is & signal input to the 
Teceiver of ¥4 volt... and from a 10 watt 


that $0 or 100UV equals 
are not Iinear, and the over strengt 
are usually farcical. The sensitivity of sets 
varies from band to band, once again. upsetting 
the calibration accuracy ny. ‘The value 


9 figures 


of gn ‘S'-meter i to show a 
relative change in it is not 
Bn absolutely accu By adding 


2 converter in front. of your receiver you 
will once again make your ‘S'-meter inaccurate, 
it will Iikely read higher than {t should. 

In conclusion it is a very handy meter to 
get relative signal strength readings, to use 
43 a servicing aid in your set, and it is a 
Worthwhile addition. e 


“#4 Rathmullen Rd., Boronia, 3155, Vie. 


NEW ADDRESS—W..A. EXECUTIVE: 
P.O. BOX 150, TOORAK, 
VIC., 3142. 
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VHF 


UHF 


an expanding world 


With Erle Jamieson,* VKSLP 


Glosing date for copy: 3oth af month. 
Times: EAS. 


vKo 482.160 VKOZVS, Macquarie Island.* 
53.100 VKOMA,’ Mawson, 
$2,200 VKOGR, Casey. 
ve2 © §2'450 VIQWL, Dural. 
VK3 144.700 VKSRTG, Vermont 
144,825 VEIQZ, ‘Traralgon. 
VKe “59.400 VKAWI/2, ‘Townsville. 
144300 VAWI/R1, Toowoomba. 
VES 58.000 VKSVF, Mt. Lofty, 


ZLa 145.400 ZLAVE 
52.500 JALIGY,” Jap: 

.100 HLAWE, “South ‘ore. 

“Denotes change. 

The VEG beacon appears, to, have changed 
already t0, the ney allotted PMG callsign of 
VKSRTG. ‘The VIS beacons ‘near Perth 
Sree ee ie eer future of) VKARTV. 
ViKOZVS is re-included in the lst as it has 
not only been heard but worked (see para- 

raph further on). JAMIGY, JASIGY, JASIGY, 
Satay ond sAbia¥ are sin" Yo be sound on 


Bix, METRES 


Big things have been happening on, ts 
metres di past, mom much #0 
hat it ‘seems 


A 
fed 40 far ahead (8/13/12) for the February 
. But the deadlines ‘must be met! How- 
ever, VIO has certainly "been in the ‘news 
uring the past ‘few days.” Believed to have 
Been “arst feara and: worked in, VIC 
‘put it took “Monday 

rtieulaely 
nthe’ VIED scene, where 1 km i close touch, 
VKozvs ana ‘worked 
xGviy VieszwW “and Barry VibzatW on 
Pied around 1030 hours. with signals peaking 
{ols x 1. VEZ and. VK “stations were heard 
calling them at the same time #0 it Is presumed 
they "also" worked these two stations, AL 2137 
Bob VKGZDX heard the Deacon tation VICOGR 
at Casey about SH using APSK ident. but did 
ot work Alta, 

%So “all” this means a new call area added 
to the Austraiian. scene of ‘six ‘metre. wor 
The “alstance would. be “about 2000 alles 
fo Macquarie Island. and represents probably 
{tiple hop Es. Congratulations to. all’ those 
Who’ have. so tar been. succesful. in. Working 
the cold South regions, and as the dx. season 
rogresset into 1913, pechaps many more will 
five thelr frst Vo GSO. Between 1600. and 
200, on ith December just for the asking, 
in VKS anyway, you could work VK2, 3, 6 oF 
Ty with VR2 and’ V3 mainly. on. backscatter. 
To ‘add tothe fun, Wally VESZWW and Bob 
VKSZDX were having one of thelr Usual hour- 
Jong natters_on the band. after the ‘V0 open- 
ing when ZM3AAN. broke in, so conditions 
Were still yery wide open. 

‘The “good conditions “continued again on 
‘Tuesday’ 1th, ‘with VEL, 2, 
Worked: Extremely strong’ sign 
Rvailable from VK, indicating a rising MUP. 
V2" were heard "working to" VES, which 
{3 also'a Jong path. 
482 MHz RECORD 

‘While ail the good 8 metre dx. was taking 
place there ‘were. those paying. allention. 10 
bther bands 2s well. “The Channel 4 repeater 
from Adelaide Was’ heard in Albany, W.A. 
Mick VESZDR “and Tony VESZDY worked 
Wally VKOWG on2 meties, with signals at 
3x9 on the Ith, and then’ capped it all 
by” working him on 432 ‘Milz with. slgnals 
3'x"%. The distance to Tony would prob- 
ably be the longest by several miles, some- 
Where around. 1200 miles, which would be 
an. Australian record, unless someone else has 
done something more spectacular while T write 
these ‘notes 1! ‘Good "work, chaps, sll credit 
to" you. 
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making 
Anyway, December, 1972, will go down in v.t.f. 
history as being a great’ month. 

NEWS FROM DARWIN 

‘While all the dx. has been going on Doug. 
VKSKK has been noted loafing around Adelai 
gn leave. Cornered in the shack of Bob VKSZDX. 
he did tell me that the Darwin gang hes 


Bouts. “entcipates “big 
‘Binge for Oster Gur ‘Coming year wl 

the “rat flush of excitement has died. down, 
and people wet down to serious ‘work through 
ihe satelite. So far his workings through Oscar 
eave been to ViKL, 2,'9 and, the 8 so at 


eluding im! 
‘AMATEUR TELEVISION 
‘Au tier “from | Winton VKTEM outlines 
plans for ATV tests during January, Februa 
End March, 1813.” Unfortunately "the fetter 
arrived too iate for inclusion in January “AR.", 
Dut Winston advises he will be running tests 
on 432 MHz am. and tv. every evening when 
fenditions are favourable, and the VKS beacon 
tr audible. He will transmit atv. video at 
2000 “hours “Eastern, ‘Summer “Time for 15 
minutes, and listen for reports at 2018 on 432 
MHz and” 2020" on 144 agi and 
savy The transmitting’ srequency is “432.28, it 
Gin Tenoted he wil, change: to ais Miiz" He 
Hil also" look ‘for’ stations transmitting 
itv. ‘Winston would ‘be pleased 10 have reports 
from anyone, ‘and his work ‘has’ distinct pos 
stbillties Yor both VK3 and VKS. 
wnat from Mike VEAM advises of several 
let JA. openings into the Sydney area during 
November, and remarks on the ever-inereast 
Use “of “83.010 MHz as an sab. calling an 
Tonttoring frequency. He voices the opinion 
That he would like to see the ‘first 10 KH. of 
the. band for ew. dx" Have you. any 
thoughts ? Mike also hat "Roger Harri. 
"ORI on Cocos Is. has been heaving VKSVF 
for hours, also the ‘VK® beacons and, VKSVF 
once. ‘Roger will be running automatic trans 
falssions with’ vote indent. with a periodic 
break. He. will "monitor the Deacon dor any 
callers, and ‘will be using Ais callsign VKORI. 
FIELD DAY OPERATIONS 
The VES vint. Field Day on 3rd December 
went off weli, with seven stations out in the 
Feld. ‘After’ setting up their various stations 
ihe eld ay” “operators were treated toa) Big 
Guuetre dx opening, with, sma, etn 
Sble from Vly 24, 9, 6 tr and ZL 2 and 
Svaithough ‘no ZL signals were available during 
the hours the Field Day operated (1 Two metres 
Was disappointing; best contacts being to Ierry 
ViKSSU.at Ceduna and only as far as Mildura 
be said 


FOR YOUR-— 


That seems to be about the end of the news 
for this time. Not much use repeating a lot 
cf the 6 metre dx scene, as all those likely 
fo read these notes seriously will already 
on € metres and hear the news frst hand 
and much earlier than this. So at this point 
‘We will close with the thought for the month; 
"Since teenagers are too old to do the things 
adults do, they do things nobody else does, 

The Voice ih the Hilis@ 


CONTESTS 


With Peter Brown,* VK4PJ 


Bowls, fishing, cricket, radio . 

One Gften hears remarks to. the effect that 
contests are of little value. Perhaps a large 
Proportion of entrants participate because of a 
Sense of loyalty, because they realise the value 
of contests to their hobby and would not like 
to see contests, competition if you wish, dis- 


sppear. 

The fate of those who do not have to try 
is known to most of us. A. radio. contest 
requires one to put forward his best efforts 
with equipment in top condition and operating 
ability “at'a high level, be it for two or 24 

‘We must accept that there are fellow con- 
festants, with better or, more, powerful equip- 
Ment, but make sure that they are Kept 40. a 
high ‘standard by your operating ability. 

Operating ability includes a knowledge of 
conditions paths, modes, dec. apart from seed 
and quality in voice and han¢ 

if You age nota detlgner ot builder of new 
or advanced radio equipment or are not work- 
Ing directly, for, the WIA. you can help” your 
hobby, 2 great deal by trying ‘hard and Felting 
a high standard for the time that you can 
afford in any contest, If we can develop some 
of the world's best swimmers and yachtsmen 
surely we can do the same in, radio. 

Compete, try hard to set_w high standard, 
JOHN MOYLE MEMORIAL FIELD DAY 
CONTEST (December “AF.” 

You have probably Fealigea that Rule 13 
should have read 


may ‘be, 

mobile station, oF 

fixed field station, 

ple VKSATL should 
hhave loked. 


Janned 


Ae 
i 


F Federal Contest, Manager, Box 638, G.P.O, 
Brisbane, Gla, 4001. = 


nee 
PREDICTION CHARTS 


Now. the 


For 
many ave be 

printed as a basis that half 
‘2 loaf of bread is better thon no loaf. The 
interest in predictions however appears to be 
wegligible and consideretion is being given to 
Smmiting ‘them altogether. What” do" you think 7 


charts. 


YAESU MUSEN 


AMATEUR RADIO EQUIPMENT 


in 
PAPUA-NEW GUINEA 

Contact the Sole Territory Agents— 
SIDE BAND SERVICE 

.O. Box 795, Port Moresby 


Phones 2566, 3111 
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W.A. RAFFLE 


A Special “AR” Report 


Like most socleties, the W.A, Division of the 
W.LA. ‘Is short of’ money. point was 
high-lighted dramatically when, in 1971, the 
Suberiptions were raised to $12.50" per 
annum, With only about 300 members scat- 
fered over a. large area, services such as the 
‘weekly broadeast, the local Bulletin and the 
Provision of club rooms for visiting country 
Members were considered essential by many. 
‘Unfortunately, even with a $12.50 subscription, 
there was only sufficient money to cover the 
Bulletin costs, “AR”, Federal dues and 
the like. Nothing remained for replacement of 
broadcasting equipment, provision of repeat- 
ers, and soon, With these problems in 
mind, the ‘W.A. Council debated the question 
of how to raise money from inside and out- 
fide the Division, They agreed that perhaps 
a raffle would provide sufficlent money to 
Bet some of these projects off the ground. 

Having decided to go ahead with a raffle, 

‘was. “formed, com 


bor of tickets to be sold, the price of the 
tickets and. the value of ‘thi 
regard uch “help was given by the W.A. 
Lotteries Commission. 
Tt was finally agreed that approx. $900 would 
to make the raffle attrac. 


every auth person it 
@ bevin the draw ! 


tleket sales for their clul 
were sent to every newly 
amateur and to every licensed amateur in 
‘Australia known personally by the members 
of the raffle committee, 

‘Atter an Initial infux of money during the 
frst two or three weeks returns of sold books 
eased off alarmingly. 

Four weeks before the draw date, thanks 
to pushing and prodding by numerous W.A. 
members, “expenses were covered, and from 
that day'on sold books and money just seemed 
to come rolling in. Daily sessions were then 
held to. deal with’ requests for more "books, 
to. bank the cheques and to deal with 
‘the numerous associated problem: 

‘At draw date, December, over 14,000 
tlekets “had ‘been ‘sold and ft looked as if 
this Division, would emerge with a profit 
of around $1700. 

We were fortunate in having the Super- 
Intendent, Radio Branch, Mr. E, Trigwell, to 
draw the’ winning tickets, under the eagle eyes 
of over 100 members and thelr friends. ‘The 
lucky prize winners are-— 


Ticket 
PRIZE WINNER, No. 
FIRST:  M. Sharp, 
‘YLANDS, W.A. 16,130 

SECOND: P. Halden, 

LESMURDIE, W.A. 251 
THIRD: [. B, Williamson, 

EAST DONCASTER, VIC. 11,022 
FOURTH: W. Buck, 

JOONDANNA, W.A, 4870 
FIFTH: —P.Alliss, 

HOLLYWOOD, W.A. 15126 
SIXTH: J. Sweet, 

AITKENVALE, QLD. ens 
SEVENTH: R. G. B. Vaughan, 

MORLEY, W.A 14,138 
EIGHTH: ‘Thomas i. Fehr, 

WOOMERA, | §.A\ 20,138 
NINTH: Vicki Male, 

GOSNELLS, W.A. 4850 
TENTH: FG. Bail, 

BOX HILL NORTH, VIC. _ 2194 


Obviously this satsifactory result could not 
have been achieved without the help of many, 
many people. We are grateful for the support 
given to us by amateurs in other Divisions and 
also thanks are due to our own members. 
Without this help the raffle project could have 
been doomed to failure. We now have a little 
money in the bank, ° 
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Drawing the first prize ticket. L, to Ri Peter 
‘VKGEU | ¢ 


‘Mike “ Bazley, 


NEW YEAR BROADCAST 


A Special “AR” Report 


For those who may have missed it, 
here are extracts from the Federal Pre- 
sident’s end of 1972 recorded seasonal 
greetings address for transmission over 
Divisional broadeasts. 


Radio has been ‘the Federal 
"Your magazine has been under the control 
of van active and. ent Publications: 
Committee. ‘They have tried valiantly to 


‘Unfortunately, 
Involving finance, ‘we are facing a bleak ‘year 
in’ 1973 40 far as the magazine 3s concerned, 
Costs have continued to rise, ‘The money bud- 
Gettea “for ext year tor the magazine will 
Simost certainly Be inadequate. 

We do not want to reduce it to 18 pages on 
newsprint. We hope we won't have 't0, 

Tf the cost to the Divisions is increased then 
either the Division must take less. for ite 
‘Gwn needs from each member's subscription 
"our “nadasine io" very dependent on ad 

"magazine is. very jent on adver= 
ising. ‘Please, have ‘a look at some  Tevent 
copies of Amateur Radio, Note where the ad- 
Vertising comes 


‘from. 
‘Are you surprised how little comes from 
your Siate? ‘This is an area where there are 
many who can help. Can you bring in some 
advertising? If you can, you may not only 
enable your Division to’ avoid in the future 
fee increases, you ‘also enable us to 
improve, even further, your magazine. 

‘Undoubtedly, one. of the most important 
decisions of the Federal Convention this year 
was the decision to seek a new licensing 
Structure, including a Novice Licence. Almost 
all the response to these proposals have been 
favourable. These changes will involve important 
administrative changes on the part of the 
‘Australian Post Office. “I believe there sre 
valid and compelling reasons why the Institute's 
Submissions should be accepted. I am hope- 
ful they will be accepted. 

‘One pleasing feature of the last year has 
been the debate within the Instiute on mat- 
ters directly concerning our hobby. Matters 
such ‘as repeaters, 

‘To my mind these discussions are construc- 
tive and they are the sort of thing that the 
Institute is all about. 


“20 YEARS AGO" 


With Ron Fisher, VK30M 


Feb., 1953. 

Let us look at a copy of Amateur Radio 
dated February, 1953, so that we can see what 
{t looks like in the physical sense. There 
were 16 pages of content printed on news 
Brint paper. The cover page was printed on 
Grade of paper similar to our present Amateur 
Radio and carried 2 price of one shilling, The 
cover advertisement will be remembered by 
many old. iimers—a Philips valve, with the 
caption, “It's. the valve that makes the 
music". Out of 16 pages five were devoted 
to Federal, QSL and Divisional notes, five to 
technical articles, one each to dx notes, vht 
notes (60 megacycles and above), contents and 
eallsigns, a dx countries list plus, of course, 
tig, galtoriel page. 

Well, so. much for the general appearance 
of the magazine; now let us look at the 
contents “in. detail. 

‘One of the more practical 


transmissions from Divistonal stations. Feb. AR. 
ated the ‘transmissions that would take place 
mencing at the edge of elther the 40-metre or 
S0-metre band, ‘transmissions would then be 
made every 20 kHz throughout the band. 
‘The frequency of each point was then checked 
with the PMG frequency measuring centre 
und corrections then broadcast, 

{o calibrate 


thowed how to put’ theory into the practice 


of coil winding. 


pressed Ci i 
ment and tuning procedure. In all a 

informative series and certainly worth looking 
at it ‘the construction, 


of the 21 MHz band in South Africa, Finland 
and also. Great’ Britain. Also. that the 
Hawaiian Islands would soon become the 4th 
State of the U.S.A. Federal Executive posed 
‘the question ss to whether KH6 would retain 
its separate country status, r 


INTRUDER WATCH 


With Alf Chandler, VKSLC 


‘With the co-operation of some dedicated VK4 
members I am now receiving regular read-outs 
of RTITY Intruders and have identifed the 
following — TCX, ‘Turkey, 14152 kHz; HMB22, 
HMD?, “Korea, 14296 kHz; KJG, Korea or 
Vietnam, 14284 cz. 

There are still many more unidentified In- 
truders, 
with RITY facilities 
in taking read-outs of anything that they can 
copy, send it to thelr Divisional Co-ordinat 
or 16 me direct. 

‘Many Al CW Intruders are being idtentified 
by callsign, too, and this is very good, because 
by So doing I can expect full co-operation from 
the Radio Branch, and Maison at the moment 
is excellent. 

It is very noticeable that when a CW con- 
test 1s in operation Intruders disappear, parti- 
cularly RTTY. The moral to be deduced from 
this fact is the necessity of populating our 
bands to the full extent, 

‘A very sincere welcome is extended to 
our new KS. Co-ordinator, Leith VESLG, 
‘whom I am hoping will exercise his prerogative 
as do our other co-ordinators, it is regretted 
though ‘that VKe and VK7 are ‘not repre- 
sented by co-ordinators, How about it? @ 


“Fed. LW. Co-ordinator, 1536 High St, 
Glen Iris, Vie., 3146. 


Are you organised for the 
National 


ield Day ? 
The National Field Day is 
February 12th and 13th 


Page 17 


Commercial Kinks 


With Ron Fisher,* VK3OM 


‘Over the Jast month or so Melbourne weather 
has been more conducive to swimming, sail- 
ing and. watering of gardens than writing 
Commercial Kinks. 1 am. therefore presenting 
slightly smaller edition than usual, However, 
T hope no less interesting. 


Heathkit Single-band Transcelvers. 
The greatest drawback of these units is of 
course ‘just this—they only cover one band, 
probably the wrong one. Some years ago a 
Commercial kit (not Heathkit) was put on 
the market to tri-band any of the three models. 
I'am not sure if these are still available or not. 
To try and. duplicate this tri-banding pro- 
cedure at home is quite a job, which 

hevertheless been succesfully tackled by a few. 
Commercial Kinks is taking the easy Way out. 
Bill VK2BWF ‘solved the problem by chang- 


ing bands permanently. Here $s his account of 
how to doit... 


‘and. HW32 (20 metres) 
principally for mobile operation, All three units 
Use a common printed circuit board and simi- 
lar cireultry, the principal difference between 
the units being that the 40-metre unit employs 

'V.F.O. cathode follower, Whereas 


0, heterodyne mixer. Fig. 1 


4 MH: 
SSB GEN siete iz 
LSB 
CATHODE 


141 FOLLOWER 


VFO | 5-1-7 MHz 


FIG 1¢ HW12-80 METER, ADDITIVE MIXING, 
SIDEBAND UNCHANGED 


ssp GEN | 23 aMHz 
MIXER 
[ use | MHz 
95-96 MHz 
yuu] HET 98¢. >have 
MIXER Tune 
‘66-177 MHz 


VFO 


FIG 1b HW 22-40 METER, SUBTRACTIVE 
MIXING, SIDEBAND REVERSED 


To convert the HW12 to HW22 it is necessary 
to obtain the heterodyne oscillator crystal (ap- 
prox, 112 MHz), obtain USB carrier crystal 
And remove LSB crystal. Obtain or make a 
V.F.O. heterodyne transformer L5, replace or 
rewind the driver grid coll L2, driver plate trans- 
former L3 and the TX output coil 14. The 
output fixed loading capacitor C77 must also 
0 pe. The cireuitry 
tor mixer Vid must 
be rewired from the cathode follower efreuit 
to the heterodyne oscillator circult, As men- 
tioned above the printed circuit beard has all 
the necessary holes for this conversion. 

In the case of my conversion it was decided 
to retain the original SSB generation arrange- 
ment—ie., retain the original carrier crystal 
(LSB). ‘This means that subsequent mixing of 
the SSB to 40 metres must be additive rather 
than subtractive as in the authentic HW22. The 
final arrangement is shown in Fig. 2. 


“3 Fairview Ave., Glen Waverley, Vic., 3150. 
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SSB GEN 
LsB 


70-715 MHz 


IG 2 FINAL ARRANGEMENT 


‘The heterodyne oscillator crystal was a dis- 
posals $995 kHz ground up 10 6.1 MHz The 
V.F.O. was padded down to the frequencies 
shown by means of a fixed 47pf NPO disc 
ceramic and results in a 150 kHz frequency 
coverage. 


Improving the Eddystone 888A for SSB. 

‘Th. common with many other receivers of 
the Inte 1950s and early 1960s the 888A. incor 
porated a product detector which in terms of 
Fesolving SSB just did not work. Howover a few 
Simple modifications will make a vast improve- 
ment. The main problem is too much r.f. input 
to the product detector. The input coupling 
capacitor C72, 300 pf should be reduced to 
10" pf. C72 is located towards the back of the 
chassis near V6 (GATS) and connects to a 
soaxial lead feeding to the product detector. 
With this change ‘even quite strong signals 
can be handled with both the rf. and if. gain 
controls full up. Even the “60 db over §" type 
signals can be brought into line with a touch 
of the Lf. gain. 

Now the AGC has 


ge weg 
wtih SLA te sain rong 
ah nels Tat ate et 
Say Se ie ot 
teetant Pata apt” Be ae 
connection to the first mixer should be discon- 
nected inside the coil box—just tape up the 
2 a aaa rae a 
Stone Gey ae Se 
Beal fee Fe, ates Rader 
B at Sera 

ing of the first oscillator. is 
ace pa agri gmt gh» 
wey mela 1 He gh tee 
ede aes 


Letters to the Editor 


Any, opinion expressed under, this heading 
is the. individual opinion of the writer an 
does not necessarily coincide with that of 
the Publishers. 


44 Rathmullen Road, 
Boronia, 3185. Vic! 
Dear Sir, 

I am establishing a private museum of old 
ex-army portable transceivers, The ones I am 
interested in are of immediately pre-World War 
II, World ‘War TI and immediately postwar, 
It’ is common knowledge that a large num 
ber of the sets I am interested in came on 
to the disposals market after the war. 

The particular sets I am interested in in 
clude the No. 122, "No. 22, No. ll, No. 19, 
No. “108. No. 109. FSG, 3BZ’ (tx ‘and rx) and 
probably ‘the Type A’ Mk. 3 and the Type 
3'as well, I would like to obtain at least one 
of each of these sets, as well as service and/or 
operator handbooks. Probably the hardest. in- 
formation to. obtain would be on the history 
of each type of set, its design philosophy, 
When and Where used, and the opinions of the 
people who used and serviced the sets. 

If I can obtain the information and sets 
Usted in the above paragraph I can, I hope, 
assemble a worthwhile, comprehensive working 
museum of part of our history, and a tribute 
to the designers of these pleces of equipment, 
Tt is likely that some ‘of the readers or 
their friends may have some of these pieces 
of gear, elther complete or portions of ‘same, 
Jying about "unused and "possibly “unmodified, 
or very little so. Can you help me to preserve 
this part of our history. I am willing to 
ay reasonable prices for equipment and trans~ 
ortation costs. Once completed. the museum 
could be viewed by those interested by arrange- 
ment. My telephone number is 231-20: 

‘Yours faithfully, 
Rodney Champness VK3UG 


NEW ADDRESS--W.I.A. EXECUTIVE: 
P.O, BOX 150, TOORAK 
VIC., 3142 


WHEN IN MELBOURNE VISIT OUR WAREHOUSE 
AND TELL YOUR FRIENDS ABOUT YOUR BARGAINS 


RITEBUY TRADING CO. 


69 ARDEN ST., NORTH MELBOURNE, VIC., 3051 


Enormous range of components, constructional materials, 
assemblies, valves, electrical and mechanical parts, tools. 


RESISTORS: 1/2 WATT, 1 WATT, 2 WATT, 5 PER CENT. 10 PER CENT., 
$1.00 PER 100 MIXED 


HIGH STABILITY 1 PER CENT. RESISTORS, 15 FOR $1.00. 


LARGE ASSORTMENT MICA, CERAMIC & PLASTIC CAPACITORS, 
FROM 5 CENTS EACH 


ASSORTED POTS, W/W AND CARBON, FROM 30 CENTS. 


ALSO RECEIVERS, TRANS., AMPS., &c. 
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NEW CALL SIGNS 


SEPTEMBER, 1972 


FH. W. Heck, 17 Embley Street, 
Holder, 2611. 


J,,bwver, /- Hotel Acton, Can- 


VeizsEc8"'s, “Bdwards, 86 Vasey Crescent, 
‘Campbell, 2601. 

NSW. 

VICAR. M. Hartnett, 40 Hermitage Road, 


West Ryde, 2114, 
‘VK210—W. A.A. Brown, 3 Bedford Place, 
14 Atcheson 


Brighton be Sands, 2216. 


, ‘pond!’ Rood, Bondi 
‘Junction, 2026, 


VK2AOA/R—Orange and District Amat. Radio 
Society, Station 295, Peistley Street, 
ae’ Postal P.O, Box 802, Orange, 


. C. Thrift, 

‘Armidale, 2350. 

VK2BHS—H. J.’ Smit, 9 Moore Court, Faul- 
conbridge, 276, 

VK2BKK, C. M.’ Colston (Jun.), 1/48-50 Edith 
‘Avenue, ‘Leichhardt, 2044. 


5 Spencer Avenue, 


‘2068, 
VK2ZLZ—J. C. Mounsey, Station, Add., 6/21 

fandwick, 2031, ‘Postal, 
‘Commonwealth Bank, Bond! Junc- 
2022. 


it . 
|, T Scotney, 8 Sylvan Grove, Pienic 


‘SI 
Point, 2213, 


“Imdkalee”, Main Road, 

33. Rendlesham 

Tnstiute of Victoria, 
3133. 

VKSYGOR. G. Davey, 28 Greenwood Street, 
Greensborough,” 3088. 

VKRAEU—C. J. Schultz, Comer Clarke and 
Grant Sireets, ‘South Melbourne, 3206. 

VESBGRCR, Di ‘Blackshaw, 13 ‘David Street, 


‘Gilet 
ViKaRAG Geelong VAmateur Radio. Transiator 
Haines Road, 


50 Windsor Avenue. 
Shep- 
2/3 Pye Street, Swan 
26 Lorimer Street, 
10 Medway Street, 
(Barker,,19 Lindsay Street, 
viwzsob, . "Sisith, "5 Rushall. Street, Fair 
VK3ZUH—Educational _ Reform _Assoclation, 
ERA, School, Springvale Road, Don- 


VK3ZZD—D. K, Morgan, 2 Huxley Court, Bays- 
‘water, 3183, 


Lan| 
Mount Waverley, “3149. 
VK3YHE-—W. §. Ely, 29 Field Stree 


ton, 2630 
vera ah) = 


ax, 

VK4AM—H. C. Barlow, 42 Cook Street, North 
Ward, Townsville, 4810, 

McLean, ' 62 Malakoff Street, 


agi, Veto, RAAF. Base, Garbutt, 
VK4FB—I. C. Fisher, 63 Collins Street, Woody 


Point, 4019, 
VKIMK—M.'T. KK. Power, 35 Freda Street, 
Station Flat 2, 


‘Mt. Gravatt, 4122. 
VKAZV_R. L. Chadwick, 
Coronation Hotel/Motel, Brisbane Road, 
Ipswich, 4305, Postal, ¢/- U.S.A. Det. 

.A.F., Amberley, 4305. 


496, Rs 
VKZEZ/T—£, "J. Roache, Flat 5/8 Riverview 
‘Terrace, Hamilton, 4007. 


B.A. 
VKSLS—E. L. Smith, 


9 Feltus Street, Pt. 
64 Eliza Street, Salis- 


nes, 29 Strathspey Avenue, 
‘Hazelwood Park, 5066, 


Wa, 
VK6CZ—C. F, Lloyd, 351 Egan Street, Kalgoor- 
lig, 6430 


39 Edgewater Road, 


St. eee 6152. 
‘VKGVP—V. P. A’ Magry, 1 Susan Street, South 
Perth, 6151. 
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6 town, 

7s George! 

VKIZRD_#. L. Davis, 29 Brimsmead Road, 
Mt. Nelson, 707. 


VKEOU_P. C. Kozup, Fint 24, Smith Street, 
Darwin, 5790. 


VK9FD—F. Dowse, Postal, P.O. Box 301, Rabaul. 
Station, Lot 26 Section 89, Rabaul. 
VKOFV—B. “A. 


Postal ‘and Station 
‘Boroko. 

26, 

‘School, 


For many years I have been a firm believer 
that youth clubs are the answer to youth bore- 
dom, and in anticipation that shorter working 
hours will come to Australia in the near future 
it will mean more time, elther for creative 

tivity, or to pursue the fruits of boredom 
the wastage of talents and the increase of 
linquency. Westlakes Radio Club in 
has the si Th 
is one which 

‘To promote Knowledge and. worthwhile use 
of letfure! time is" fundamental’ to ‘the ‘youth 
of Australis, Unfortunately, in the sphere of 
electronics, industry as a whole has not grasped 
the opportunities which face st. Youth radio 
{sa tremendous sales potential, and manufac- 
turers of components ‘and equipment would 
reap great benefits if they awakened to this 
market for their products. Some form of 
Maison between industry and youth radio clubs 
would be worthwhile. 

‘Youth radio Is not asking for hand-outs from 
industry but, rather, for interest and an aware- 
ness of what we are doing... . to encourage 
us in what we are doing ‘and to recognise 
those who are giving their time and talents 
to foster a creative activity for young per- 

If Australian concerns are not interested in 
youth potential, be assured that others Over- 
eae are not (blind, tothe possiblities of an 
ever-increasing market for 

‘The understanding that Y.R.C.S. is an integral 
part of the W.LA. prompis me to point out 
once again that every father has sn, obliga- 
Hon to foster the welfare of his offspring, and 
that the amateur fraternity, being the parents 
of youth radio in Australia, can and ‘should 
accept some responsibility by offering thelr 
expert knowledge and giving practical assist- 
ance toa movement which rightfully expects 
Some paternal expression of interest ‘and 'sup- 
port. 

‘AS an amateur you have been helped at 
some time to achieve the status you now 
have. Please help us to help the youth of 
Australia. e 


“Federal ¥.R.C-S. Co-ordinator, Methodist 
House, Kadina, S.A, 5554. 


DO NOT RISK REMOVAL FROM THE MAIL- 

ING LIST Because of Being UNFINANCIAL 

It is easy to remove a mailing plate, but 

harder to restore It. Moreover you might 
miss some Issues. 


Make every contest a success by 
joining in. 


VARACTOR TUNED BFO 


(Continued from Page 10.) 


Inductance N 
mH. Turns Q 


Using one ont 
194 wire size for all 
coils (that for 
275 76 fargest 1), 12 
= 252 232 will bas worst 
space-factor an 
85 134 but this Is 
160 still acceptable 
at 140. 
TABLE 4. 
Sth Order Elliptic Filter 


(3) Be_= [2 + 200) + 0.01] 5 x 
10° x 25 x 10" x 52.1 
x 10" 
(Assume the hoped-for-Q 
at this stage, and check 
later.) 


= 0.033 ohms/henry 
(negligible) 
4) Ru = g eerie. 
@ = 00 x 180 x 7000 76 
x1 x 10° x 5 x 10 
(Assume a standard 1 
mA. current at this stage) 
= 72 x 0357 = 26 ohms/ 
henry, 
(5) = ((1.5 x 10) — (3 x 10" 
x 5 X 10°] X 6.28 x 
180 x 5 x 10° 
8.5 ohms/henry. 


88 + 264+ 9 = 123 
6.28 x_5,000 
=Se x= 
a 123 a 
Error in Q is quite significant at 5 
kHz. (about 40% high) if only the a 
loss calculation is made, 


= 16 


i) 


ny, 


TECHNICIAN REQUIRED FOR 

SERVICING & MAINTAINING 

RF & AF COMMUNICATIONS 
EQUIPMENT 


A man with considerable 
experience and good technical 
education background is 
sought. 


THIS POSITION IS 
PERMANENT WITH 
FUTURE PROSPECTS 
AND CARRIES SENIOR 
STATUS. 


CONTACT The Secretary, 


R. H. Cunningham P.L., 493/499 
Victoria St., West Melbourne 
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lonospheric Predictions 


With Bruce Bathols,* VKSASE FEB., 73 


Listed below are the Ionospheric Predictions 
for February, 1973, from information supplied 
by the Ionospheric Prediction Service Division. 

‘These listings should provide communication 
between the times stated for most days of the 
month. 

‘The 28 MHz band does not appear to pro- 
vide much value from the charts. However, 
there "are many spasmodic openings predicted 
particularly around noon local time, and at 
funset, It may pay l0-metre users’ to tune 
the band around these timer 

All times are G.M.T. 


8 MH — 
VK1/2 to KH6 0200-0500 
vKd "Wo 2300-0200 

7 8 JA 2300-1000 

2. MBs 

to SU 0400-1100 


VK) 


vxKa 


via 


2400-0400" 
"TA +2200-1000 
" VKO ‘9700-0900 
"2s (0500-1900 

14 Mite 
Vi/2 to SU 1000-0100 


(0400-1400, 1800-2100 
(0300-0600, 1200-1600 


12100-1500" 
11200-2300 


2490-2400 


i 


9700-1600 
‘0800 
1300-2100 
‘9800-1300 
1000-2100 
1400-2100 
11600-2000 
‘0900-1500 

11200-1600 


+3 Connewarra Avenue, Aspendale, Vic. 3185, 


ARE YOU FINANCIAL ? 
REMINDER: 1973 SUBSCRIPTIONS ARE DUE 
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@ A free service for individual members. 


© Ste lines of print free, (900 
Full, charge (at $8, (ola, 
ceeded and 


@ Exceptions by PRIOR arrangement only. 
For full details, see January, 1972, A.R., Page 23. 
FOR SALE 


Ashbury, WS.W.: Two AWA TV Monitors, 21” and 
Arey ueccssed's estate, Write 12 First St. Ash 


aro 
‘Ade! S.A: HASOO Solid State 
eee are a Sa Se 
See’ ath use bad ine ata 


Ir onginal carton: ‘$150. "Phone (082) 71-3716, of 
Syene tea Sosare: ous). eth Gooley 


Dandenong, Vie Contor 1009 Deable Beam CHO. 

Bava oe Met 2 et pre, ere cone 
ei i 

dition, $40. VK3ZZG, Ph. (03) S08 ‘or OTHR 


Boronia, Vie.: core memory, 65K bits in 
Four 16, 304 it planes: ex 18M 7000) machin 
Meshna, U.S.A. Sol all address 
aeeaae, US no ince need retermineting. With TOM 


andoog." Aono, 1, misoneconge 
Hines contr “School” Box 90, Boronia, 
es, 


Ph. (eas * 208. 
ieee, Fay gel Somes 
Hevcnan on pinata © ke 
Vite, Seiten 


power supply: $12. 49-6524. 5 


Woomera, 8.A: Eddystone ECIO Mk. IL. 8 good 
general coverage ‘$170. Koy, litte 
teed: $12, Mono. eck, v7 8107 VKSNG 


Gessette 
‘38, Woomera, S.A., 5720. 


‘Ashfield, N.S.W.: Galaxy 5 Mark 2 Transceiver, 
eatin vga ae nae aaa ata Ph 


(02) 


$5: Gjcammand Rece 
QRGAAB® onthe Ph (02) 887-1428, 


Goslong, Vie.: Parabolic Dishes. alloy. 6 

with “helical feed and _ mountings: 

Gesiong Amateur adi-Tolevision Club, Box 20, 
Hong, $220. 


WANTED. 
Aspondale, "Vi.s Holic, Whing, 8. 40, and, 20, 
fo mobits work. 8. Bathale, "3" Connewarra Av 


Melbourne, vie To 
Metta Mra! RGA ART Receiver” Co Graco, 
Cavendish, View 408, 


‘Queens.: Secondhand, condition, 
Price/details to G. Algie, Box 


Dapto, NS.W.: Morse Key (pref. Post Office type): 
PatNacttomont. VROAFE: OTR. Ps Dapto’ G1-L7. 


Townaville, Queens: For jin TH3Jr. Beam 
Ant: Require several Complete Traps or nylon centre 
Insuistors for traps. y OTHR. Ph.: (O77) 72-1236. 


Toorak, Vie: Has anybody @ copy of june A.R. 


{a snare If 9a, please Tet me Know. VKICIF, Box 
180, Toorak, Vic., 3142. 

Victoria: Johnson Match Box. W. Colborne. Ph. 
(03) 85-4052. AH. (03) 419-1056, bus. 

Victoria: U.K. Amateur seeks, Home (s) 
during 1974. Further particulars trom |. OTH. 


Ph. (03) 379-4242. 


Victoria: Can please loan, donate or sell 
Me tensonsble price, Bradme’ or compat, Embo 
tng Machine for ‘addressing. Amateur ‘Radio. Si 
Plates: upper/lower case. preforred. Morus! or 
or operated. Please tts or phone Business 
anager. 


Ballarst, Vie: V.I.V.M.. for the shack: 
IMVAS, Repar MV21. &c. Write or. 
15 Victory Ave.. Ballarat, 3350. Ph. ( 


Melboume, Vie: Join the Direct Conversion (Syn- 
chrodyne). Receiver Club, whose alm is to swap 
Ideas end, circuits. Send’ name and address, plus 
S.AE., and list of circults you have and any circuits 
you want, to VK3AQ, OTHA. Mail only. 


SILENT KEYS 
It is with deep regret that we 
record the passing of— 
VK6FG—F. G. Clinch 


VK3LZ—C. A. Ellis 


KEY SECTION 


With Deane Blackman,* VK3TX 


‘A few readers of this column were kind 
eonugh to write in and express their problems 
on finding c.w. to practice on, and I will 
pursue some of the suggestions’ made in the 
hope of improving the service offered. 1 would 
regard any attempt to obtain permission for 
holders ‘of anything but a full licence to use 
e.w. on air_aS preity forlorn (to mention one 
Suggestion specifically): as I understand It the 
official position is rather like that of your 
driving licence — sf you hold one you can 
drive (though common’ observation makes the 
truth of the rules questionable), and if you 
don't hold one you eannot drive. 1 will, how- 
ever, ask. 

For the more advanced student there are 
quite a number of commercials which put out 
Press on c.w. ‘They use a machine for sending 
&nd the result is as near perfect morse as 
you are likely to hear — though at speed. 
‘This material is copyright, but there is no prob- 
Jem if used only for practice and the rules 


Tegarding secrecy of radio transmissions are 
respected. I'am collecting information on br 
casts which are suitable; if you know of any 
Te \d' I will ‘advertise them here. 


wwe welcome these new mem 


count towards the President's Cup. Just about 
jet. that motor generator un- 


enough time to 
selzed from last Year's NFD . . - e 


Ro BBs, Clayton, Vic., 31 


| 
| 


OWN EQUIPMENT 
RING, WRITE OR CALL ON US 


Hard drawn 14 gauge Copper 
Antenna Wire Pe 
Alr-wound Inductances. 
GaKW Ant. Loading inductances. 
Glaz. Ceramic Strain. Insulators. 
Transistors, ICs, Diodes, etc. 
(subject to availability). 
ndensers—Fixed and Variable, 
Transformers—Power and Audio. 
Chokes—R.F. and Filter. 
Valves—Receiving and Transmit. 
Mikes and Mike Transforme! 
Cables—Audio and R.F, (Co-axial 
and Flat Line). 
Speakers—Communication, Hi-Fi. 
‘Audlo—Modulation, Inte-Com, 
Resistors, Potentiometers—Wire 
Wound and Carbon. 
G8kW 3Pos. Co-axial Switches. 
“Cabena” Low Pass. TVI Filters. 


Ring, Write or Call 
Include Freight with Orders 


WILLIAM WILLIS 
& CO. PTY. LTD. 
77 CANTERBURY ROAD, 
CANTERBURY, VIC., 3126 
Phone 836-0707 
en 


Amateur Radio, February, 1973 


Eddystone 990R “..% 


APPROVED ' OK} 


for RELIABLE 
MONITORING 


A VHF Communications Receiver with gap-free coverage from 
27MHz to 240MHz, CW, AM and FM. Is supplied with both narrow 
and wide-band filters. Local oscillator arrangements permit manual 
tuning, crystal controlled working up to eight switched channels. 
240V AC or 12V DC. 


© Exceptional stability and sensitivity © Crystal calibrator © All solid state * Output for panoramic 
display © Fixed or mobile operation. 


Available from For FREE Technical Literature MAIL this COUPON TODAY = =, 


Australian Agenis RUC. 7 
PPrV.AyD. * © (GRE ccatienseonasnmermam amin 
Fy Vic.: 493406 Victoria St. West QLD: LE, BOUGHEN CO. gar 
PUTTER — oetdourne. Phone 329.9633. Auchentlower Phone: 70-0007. Whe ween e ence ceeeeee en eene 
£ J. Sydney, Phone: 929-8066 WA. Perth, preee OM, fcc nis pieman sas smaisasascusiacis 
' 
TELEX: Melb, 31447, Sydney 21707. t wineeaiek agian 


one 


SIDEBAND ELECTRONICS ENGINEERING 
A New Year with a New Start and elie Prices !! 


YAESU MUSEN 


FT-101 Transceivers, with 160M—not $720—but $660 
HY-GAIN ANTENNAS: 
TH-3.JR 3 Element Beam 10/15/20 M—not $130 but $100 
THEDXX 6 El. Muster Beam 10 to 20 M not $235 but $175, 
14-AVO/WB 10 to 40 M. vertical—not $59—but $45 
18—AVT/WB 10 to 80 M. vertical—not $88—but $65 
HY-QUAD 6 element Cubical Quad 10 to 20 M only $130 
BN-86 balun not $22—but $18 
CDR ROTATORS with 220 V AC Control.indicator Units 
HAM-M heavy duty model—not $165—but only $130 
AR-22R lightweight model not $58—but $40 
KEN PRODUCTS 2 Watt FM Transceivers 144-148 MHz 
with 4 sets of crystals 144.48 + 144.6 and channel 
or "B” plus repeater channel 1 or 4, free 
crystal in future if a repeater channel changes a 
frequency ~~ only $150 
Tubes, 6-KD-6 or 6-JS-6 - e $5 


MIDLAND PRODUCTS 


One Watt Walkie-Talkies 27-28 MHz .......... each $40 
Five Watt Base Station Transceivers 27-28 MHz 
fz pias, aan few left $70 
PTT Dynamic Microphones, desk type $12.50 
Same, with built-in Pre-amplifier . $17.50 
Twin Meter SWR Meters, up to 1 KW throughput $20 
8 Ohm Lightweight Headphones... 4 
Crystal Sets, per pair, one 455 KHz lower than 
channel freq.: 27.065 27.085 27.125 27.240 
28.100 $3 
28.200 28.300 28.400 28.500 MKz .... .. $2 
Amphenol-type Coax Connectors, male, female 
or double female... .. .. each $0.75 


All prices again net, cash with orders, $.T. included. Freight or postag> and insurance are extras. 


SIDEBAND ELECTRONICS ENGINEERING 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 


Amateur Radio, February, 1973 


Proprietor: ARIE BLES 
Phone Springwood (STD 047) 511-636 


iii. 
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Y DE LUXE TRANSCEIVER from YAESu 
yy Model FT-px-401 


ary Fe rs the i) pee Mere lan sill s8sB ances. Considered the ae ‘SPECIFICATIONS: 

Amour egipmart aaale Today. the jeatires hil sacs tag Pinar " 

Eeratvity and fectinty. none’ completa station peciages,” Except (ora latimum, Input power: S60W., PEF, SE5. {990 24 mite), 

Spoaker ‘and microphone, no other ‘accessories are needed to be’ 'on the. air" Serectivity: 23 RHE We dB” downl, 37 Kiar (60 dB, down)shx-pote 
equipment bullt-in to the FT-OX-401 at no extra cost includes; AC wa oon De ir ee 

dust Calibrators (100 KM. "and 25. Kitz), WOK break-in CW, 12 HE. (68 98. down) for CW was 

WAU eT bands Full ranaceive_eapebiliy"60"threugh the complete: 10 metro receen, forth. 28 to 30 ia . : 
7O'Mite. band." Full trangcelve. capa ‘complete 10 matre . 

Bond: "Two blank aueifiary positions ere. provided on the. bandewitch. ower Sldaband. Suppression, 558. down, {at 1000 He). 

‘The FT-DX-401 features velvet smooth tuning with zero backlash planetar syatarn wee 

Reed‘out to 200s. to seuily. cbinnable when calibrated fo the nearest 26 Ritz. marker. Distortion, Products: More, than 25,48, down. 


LF. and Image Ratio: More than 50 08. down. 
Frequency Stability: Less than 100 Hz. drift in ony 20-minute period 
‘atter warm-up. 
'30 to 120 ohm—SWR 2:1 oF lone 
1.5 watts, 350-2200 Hz., 8/600 ohm: Impedance, 
417 oF 234 volts AC, 50/60 Hz. 


WWV"frequency check to crystal calibrator assures 
all 
For DX operation 9 noise blanker is mi . the FT-OX401 has it! Complete 


Sigtal “tvestola: control, ‘the’ blanker "pleka’ ut noise spikes “completely” and 
‘only clean elgnal copy. 


DUAL TOROID first I.F. stage provides high gain/bandwidth product for double conver- Die : 15% inch wide, 6% inch high, 13% deep. 
Bion eeu used inthe PoRaot, “This. system “gusrantees linear tuning rate "plus ‘Weight: 45 pounds. 

fon image. rejection 

Twenty tubes pus ity PRICE $675.00 

the Transeal 

‘optimum ‘S88 


The FT-DX-401 Jesigned specifically for the World Amateur. 


ed nish apecially tested. Spare parts. personelised FV.401 External VFO $115.00 


i aceon ees 
ar con. We below that the FLO te VO. De Lue Desk Mlarophone $3850 


today. Hand P. 


Prices include Sales Tax. Freight extra. Prices and Specifications subject to change. 


WATCH FOR ADDITIONAL MODELS SOON, INCLUDING A DIGITAL READ-OUT TRANSCEIVER | 
Sole Authorised Australian Agent: 


BAIL ELECTRONIC SERVICES  we.’s20 7” “elophone 22221 


N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. Telephone: Day 667-1650 (A.H. 371-5445) 
South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas St., Adelaide, S.A., 5000. Telephone 23-1268 
Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. Telephone 60-4379 


ELSES LETTE ETT 0 


, February, 1973 


